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(54) TIRE PRODUCTION SYSTEM AND METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a pneumatic radial tire 
production system which can be installed on a full scale in a 
factory without requiring a broad space and is capable of 
sequentially conveying intermediate moldings rapidly and upgrading 
the productivity and the product quality. 

SOLUTION: A ply station 12, a band station 13, a shaping station 

14 and a belt tread station 15 are arranged along one of the sides 
of a conveyance line 1 1 extending linearly. On the conveyance line 
1 1, a first conveyor 16 is supported, in a freely movable manner, 
between the stations 1 2 and 1 3, a second conveyor 1 7 between 
the stations 13 and 14 and a third conveyor 18 between the station 

15 and 14. On the opposite side of the conveyance line 11, a 
vulcanizing station 19 comprising a plurality of vulcanizing machines 
20 is installed in parallel. Further, a transfer device 22 is arranged 
between the vulcanizing station 19 and the shaping station 14. 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the system which manufactures the lining element (51) of a tire, and an outside flare element (70) 
according to an individual, joins an outside flare element (70) to the periphery of a lining element (51), and 
produces the Green tire (80) The 1st equipment group which manufactures a lining element (51) using the 1st 
ribbon (41) which covered the code (25) with rubber (36) (101), The 2nd equipment group which manufactures 
an outside flare element (70) using the 2nd ribbon (58) which covered the code (251) with rubber (361) (102), 
The 3rd equipment group which joins the lining element (51) of said tire, and an outside flare element (70), and 
fabricates the Green tire (80) (103), The production system of the tire containing the 4th equipment group (104) 
containing at least one set (20) of the vulcanizer which constructs a bridge and uses said Green tire (80) as a 
completion tire (87). 

[Claim 2] In claim 1 said 1st equipment group (101) Twist said ribbon (41) around the peripheral face of a drum 
(42) spirally, manufacture a ribbon winding object (41 1), and this ribbon winding object (41 1) is cut out in the 
direction of a drum length of cable hand. It is constituted so that the body ply material (46A, 46B) used as a 
lining element may be manufactured. The 2nd equipment group (102) Twist said 2nd ribbon (58) around the 
peripheral face of a drum (52 53) spirally, manufacture a ribbon winding object (581,582), and this ribbon 
winding object (581,582) is cut out in the direction of a spiral. The production system of the tire constituted so 
that the belt material (62a, 62b) used as an outside flare element may be manufactured. 
[Claim 3] In claim 2 said 1st equipment group (101) It is the same as the width-of-face (W) dimension of the 
expansion condition of said body ply material (46A, 46B) used for the target tire, or has the drum (42) of the 
periphery length of the integral multiple. According to the die-length (LI) dimension of the expansion condition 
of said body ply material (46A, 46B), and the width of face (E) of said 1st ribbon (41), twist and a tilt angle 
(alpha) and number of turns are controlled. The production system of the tire containing the manufacturing 
installation (121) which manufactures said body ply material (46A, 46B). 

[Claim 4] In claim 2 said 2nd equipment group (102) To the drum (52 53) which has a predetermined outer 
diameter (Dl, D2), twist and twist said 2nd ribbon (58) of predetermined width of face (E), control a pitch (Tl, 
T2) and number of turns, and a ribbon winding object (581,582) is manufactured. This winding object 
(581,582) is spirally cut out with a predetermined spiral tilt angle (alphal, alpha2). The production system of 
the tire containing the manufacturing installation (151) which manufactures said belt material (62a, 62b) with 
the width-of-face (Wl, W2) dimension, die-length (PI, P2) dimension, and code tilt angle (betal, beta2) which 
are used for the target tire. 

[Claim 5] It is the production system of the tire containing two or more equipments (16, 17, 24, 28, 38, 39) with 
which the lining element (51) of a tire consists of body ply (46), an inner liner (32), and a bead (48A, 48B) of a 
left Uichi pair in any 1 term of claims 1-4, and the 1st equipment group (101) manufactures or attaches these 
members. 

[Claim 6] In any 1 term of claims 1-4 outside a tire a flare element (70) It consists of a belt (62) and a tread (67 
69) at least among the groups of a belt (62), a cap band (65), a tread (67 69), and a belt undershirt cushion 
rubber (72). The production system of the tire containing two or more equipments (18, 24, 54, 56) with which 
the 2nd equipment group (102) manufactures or attaches these members. 

[Claim 7] It is the production system of the tire containing the equipment with which said 3rd equipment group 
(103) joins a side tread (79) to the both-sides section of a tire at least among a side tread (79) and shoulder ply 
(77) in any 1 term of claims 1-4. 
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[Claim 8] In any 1 term of claims 1-4, each result time difference in said 1st equipment group (101), the 2nd 
equipment group (102), and the 3rd equipment group (103) within 30 percent of average result time amount The 
production system of a tire with which the 1st equipment group (101), the 2nd equipment group (102), and the 
3rd equipment group (103) are designed so that a lining element (51), an outside flare element (70), and the 
Green tire (80) may be manufactured. 

[Claim 9] It is the production system of a tire with which two or more transport devices (16, 17, 18) which said 
1st equipment group (101), the 2nd equipment group (102), and the 3rd equipment group (103) are connected 
with a conveyance line (1 1) in any 1 term of claims 1-8, and transport tire components (46, 35, 70) to this 
conveyance line (11) are arranged. 

[Claim 10] It is the production system of the tire which the 3rd equipment group (103) adjoins said 1st 
equipment group (101) and the 2nd equipment group (102) in claim 9, and is arranged. 

[Claim 11] It is the production system of the tire which the ply station (12) of said 1st equipment group (101), a 
band station (13), this band station (13) and the shaping station (14) of the 3rd equipment group (103), and the 
2nd belt tread station (15) and said shaping station (14) of an equipment group (102) adjoin mutually in claim 9 
or 10, and is arranged. 

[Claim 12] The production system of the tire which said 4th equipment group (104) adjoins the 3rd equipment 
group (103), and is arranged in any 1 term of claims 9-11. 

[Claim 13] While said conveyance line (11) is formed in the shape of a straight line and arranging said 1st 
equipment group (101) towards pars intermedia in any 1 term of claims 9-11 from the end side of this 
conveyance line (11) The production system of the tire which has arranged said 2nd equipment group (102) 
towards pars intermedia from the other end side, and has arranged the 3rd equipment group (103) which 
fabricates said Green tire (80) to the pars intermedia of a conveyance line (11). 

[Claim 14] The production system of the tire which has arranged said 1st equipment group (101), the 2nd 
equipment group (102), and the 3rd equipment group (103) in claim 13 to the one of the two side of the 
direction which crosses the longitudinal direction of a conveyance line (11). 

[Claim 15] the direction which crosses the longitudinal direction of a conveyance line (11) for said 4th 
equipment group (104) in claim 14 - being related - said the 1- the production system of the tire arranged to 
the 3rd equipment group and opposite hand. 

[Claim 16] While having a flat-surface [ of U characters ]-like conveyance line (11) and arranging said 1st 
equipment group (101) towards the section in any 1 term of claims 9-1 1 by return from the end side of this 
conveyance line (11) The production system of the tire which has arranged said 2nd equipment group (102) 
towards the section by return from the other end side, and has arranged said 3rd equipment group (103) in the 
clinch section of a conveyance line (11). 

[Claim 17] The production system of the tire which has arranged said 4th equipment group (104) to the method 
of an outside of the clinch section of a conveyance line in claim 16. 

[Claim 18] In any 1 term of claims 9-11, it has a straight-line-like conveyance line (11). To the end side of this 
conveyance line (11), while arranging said 1st equipment group (101) so that that ply station (12) and band 
station (13) may straddle said conveyance line (11) The production system of the tire which has arranged said 
2nd equipment group (102) so that said ply station (12) may be adjoined at an other end side, and has arranged 
said 3rd equipment group (103) so that it may correspond with said 2nd equipment group (102) across a 
conveyance line (11). 

[Claim 19] The production system of the tire which adjoined the 3rd equipment group (103) and has arranged 
said 4th equipment group (104) in claim 18. 

[Claim 20] The production system of the tire containing the automatic transferring machine (11, 16, 17, 18) 
which conveys the lining element (51) manufactured by said 1st equipment group (101), and the outside flare 
element (70) manufactured by said 2nd equipment group (102) to said 3rd equipment group (103) in any 1 term 
of claims 1-11. 

[Claim 21] In any 1 term of claims 13-19 said conveyance line (11) It consists of a transport device (16, 17, 18) 
equipped with the movable transit truck, the orbit of immobilization — meeting — a round trip — Between the 
1st equipment group (101) and the 3rd equipment group (103), a lining element (51) is conveyed from the 1st 
equipment group (101) to the 3rd equipment group (103) using at least one set (16 17) of a transport device. The 
production system of the tire which conveyed the outside flare element (70) from the 2nd equipment group 
(102) to the 3rd equipment group (103) between the 2nd equipment group (102) and the 3rd equipment group 
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(103) using at least one set (18) of a transport device. 

[Claim 22] Reach claim 13-19 and it sets in any 1 term of 21. The manufacturing installation (121) which 
manufactures the body ply material (46A) of the 1st equipment group (101) so that the direction (Yl) of the axis 
of the ribbon volume attachment drum (42) of the 1st equipment group (101) may extend in the longitudinal 
direction (X) of a conveyance line (11) and parallel is arranged. The production system of the tire which has 
arranged the manufacturing installation (151) which manufactures the belt material (62a, 62b) of the 2nd 
equipment group (102) so that the direction (Y2) of the axis of the ribbon volume attachment drum (52) of the 
2nd equipment group (102) may extend in the longitudinal direction (X) and the rectangular direction of a 
conveyance line (11). 

[Claim 23] The longitudinal direction of the body ply material (46A) of the expansion condition manufactured 
by the 1st equipment group (101) in claims 13-19 and 21 or 22 any 1 terms (Y3), The longitudinal direction 
(Y4) of the belt material (62a, 62b) of the expansion condition manufactured by the 2nd equipment group (102) 
In the state of the longitudinal direction (X) of a conveyance line (1 1), and parallel, both body ply material 
(46 A) is conveyed to near the end of a conveyance line (1 1), is rolled round in the shape of a cylinder on a body 
ply shaping drum (38), and is fabricated by body ply (46). Belt material (62a, 62b) is conveyed to near the other 
end of a conveyance line (1 1), is rolled round in the shape of a cylinder on an outside flare element shaping 
drum (54), and is fabricated by the belt (62). Said body ply (46) is formed in a lining element (51) while being 
conveyed along a conveyance line (11). The band and tread to said outside flare element shaping drum (54) 
twist said belt (62), and it is formed in an outside flare element (70) of an activity. Said lining element (51) and 
an outside flare element (70) are the production system of the tire constituted so that it might be conveyed in the 
rolling direction on a conveyance line (1 1) toward the 3rd equipment group (103) prepared in the pars 
intermedia of a conveyance line (11). 

[Claim 24] By the 1 side of the direction which crosses the conveyance line (11) which extends in the shape of a 
straight line in claim 13 And the ply station which fabricates body ply (46) toward an other end side along a 
conveyance line from an end side (12), The band station which fabricates a lining element (51) from a band 
(35), body ply (46), and a bead (48A, 48B) (13), The shaping station which fabricates the Green tire (80) from a 
lining element (51) and an outside flare element (70) (14), The belt tread station (15) which fabricates an 
outside flare element (70) is arranged. On said conveyance line (11) The 1st transport device which conveys 
body ply (46) from a ply station (12) to a band station (13) (16), The 2nd transport device which conveys a 
lining element (51) from a band station (13) to a shaping station (14) (17), The 3rd transport device (18) which 
conveys an outside flare element (70) from a belt tread station (15) to a shaping station (14) is supported 
movable. The vulcanization station (19) which consists of the 4th equipment group (104) is installed in the 
opposite hand of the direction which crosses said conveyance line (11) side by side. Between the vulcanization 
station (19) and shaping station (14) The production system of the tire which arranged the concrete supply 
system (22) which receives the Green tire (80) from a shaping station (14), and is transported to each vulcanizer 
(20) of a vulcanization station (19). 

[Claim 25] The width of face (E) of the 1st and 2nd ribbons (41 58) which covered with rubber (36,361) the 
code (25,251) used for said lining element (51) and an outside flare element (70) in any 1 term of claims 1-4 is 
the production system of the tire set as 3 -30mm. 

[Claim 26] The production system of the tire containing two or more equipments which manufacture medium 
tire components, such as an inner liner (32) which constitutes a lining element, rubber CHD3HA (30), liner putt 
(34), and a bead (48A, 48B) of a left Uichi pair, from a raw material in claim 5, respectively. 
[Claim 27] The production system of the tire containing two or more equipments which manufacture the 
medium tire components of the cap band (65) which constitutes a flare element (70) outside a tire, a tread (67 
69), and a belt undershirt cushion rubber (72) from a raw material in claim 6, respectively. 
[Claim 28] After twisting around a drum (42) the 1st ribbon (41) which covered rubber (36) in the filament code 
(25) using a production system according to claim 1, It judges and body ply material (46A, 46B) is created. Said 
body ply material (46A, 46B), The 1st process which winds or attaches a band (35) and a bead (48A, 48B) in 
the peripheral face of a band shaping drum (28), and creates a lining element (51), After twisting around a 
ribbon volume attachment drum (52 53) the 2nd ribbon (58) which covered rubber (361) in the filament code 
(251) in parallel to the 1st process, The 2nd process which judges spirally, creates belt material (62a, 62b), 
twists said belt material (62a, 62b) and tread (67 69) around the peripheral face of an outside flare element 
shaping drum (54), and creates an outside flare element (70), Insert said lining element (51) in a shaping drum 
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(75), and swelling is carried out to the shape of toroidal one. The 3rd process which joins said outside flare 
element (70) to the periphery of this lining element (51), and creates the Green tire (80) of the last configuration 
mostly, The process of a tire equipped with the 4th process which vulcanizes the Green tire (80) obtained at the 
3rd process with two or more vulcanizers (20). 

[Claim 29] While said 1st [ the ] - the 3rd process create the lining element (51) of tire 1 duty, an outside flare 
element (70), and the Green tire (80) in concurrency in claim 28, it is based on the longest working hours and 
the vulcanizing time by one set of the vulcanizer of the 4th process among the working hours of the 1st - the 3rd 
process, and the number of a vulcanizer is number [ of a vulcanizer ] >= (vulcanizing time/working hours). 
The process of the tire set up so that ****** may be filled. 

[Claim 30] In claim 28 or 29, the code (25) which twisted two or more filaments (25a) By being passed the 
inside of a predetermined liquid, forming a predetermined layer (27) in a code (25), lengthening and arranging 
these two or more codes (25), and passing a rubber extruder Cover rubber (36) in those codes, create the 1st 
ribbon (41), and, on the other hand, a twist of the code (251) which twisted two or more filaments (251a) in the 
condition of having returned temporarily After the inside of the solution with which the code melted rubber was 
passed, the rubber thin film layer (271) was formed in the peripheral surface of each filament (251a) and the 
twist has returned By lengthening and arranging these two or more codes (251), and passing a rubber extruder 
The process of a tire which covers rubber (361) in those codes, creates the 2nd ribbon (58), uses said 1st ribbon 
(41) for a lining element (51), and uses the 2nd ribbon (58) for an outside flare element (70). 
[Claim 31] In claim 30, it is laid under the 1st ribbon (41) in parallel in pitches [ codes / two or more / (25) ]. 
Twist around a drum in pitches [ ribbon / 1st / this / (41) ], and a ribbon winding object (41 1) is formed. 
Manufacture body ply material (46 A, 46B) from this ribbon winding object, and body ply material (46A, 46B) 
is used for a lining element (51). It is laid under said 2nd ribbon (58) in parallel in pitches [ codes / (251) / two 
or more ]. The process of a tire which twists around a drum in pitches [ ribbon / 2nd / this / (58) ], forms a 
ribbon winding object (581,582), manufactures belt material (62a, 62b) from this ribbon winding object, and 
used this belt material (62a, 62b) for the outside flare element (70). 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the production system and processes of a tire, such as a radial- 

ply tire containing air. 

[0002] 

[Description of the Prior Art] As a production system of this kind of radial-ply tire containing air, the thing of a 
configuration as indicated by JP,60-59856,B, JP,62-35381,B, and JP,2-25321,A, for example is known. The 
station which fabricates the Green tire from the station which fabricates an outside flare element, said lining 
element, and an outside flare element, and the vulcanization station which consists of two or more vulcanizers 
are arranged in the independent scattered modes in works conventionally [ these ] from the station which 
fabricates a lining element from rubber CHIEHA, body ply, and a bead in a configuration, based red, the cap 
tread, and the belt. Moreover, between each station, two or more transport devices containing a manual 
operation mold haulage car are arranged by each **, and although the lining element fabricated by these 
transport devices at each station, an outside flare element, and the Green tire are selectively automatic, it is 
conveyed through haulage actuation of an operator at the next station as a whole. 
[0003] 

[Problem(s) to be Solved by the Invention] The body ply and the belt which were separately created in the 
production system of a configuration at works were stocked conventionally [ these ], and the method supplied to 
the station which fabricates a lining element for these, and the station which fabricates an outside flare element 
is taken. For this reason, a tooth space very large as the whole tire production system is not only needed, but 
there was a problem that production efficiency could not be improved. This reason is explained below. 
[0004] Conventionally, the tire was manufactured by the mass-production-method-oriented basis, for example, 
many body plies and belts covered rubber in the code of a book — the sheet of broad and a long picture — 
continuous — creating — the sheet — a necessary dimension — many ~ it judges to several sheets, after 
connecting it to band-like, it rolls round to a reel, and it is stocked as body ply or a belt. This body ply and belt 
that were stocked are sent to the following process. 

[0005] The above mass-production methods are considered that it can manufacture a tire efficiently at a glance. 
However, the large-scale manufacturing installation, the decision equipment, or the take-up motion of a sheet is 
not only needed, but the stock tooth space of a sheet is needed. For this reason, a works tooth space becomes 
vast and the energy for works operation also becomes huge. Therefore, even if it is mass-production-method- 
oriented, as a result, a production cost rises and a mass-production-method merit cannot be enjoyed. When a tire 
components plant and tire shaping works, such as body ply and a belt, have dissociated on constraint of 
geographical conditions especially, the stock cost of tire components and conveyance cost account for a big rate 
to the whole cost, and reduction of cost is very difficult. Furthermore, since the stock and conveyance stroke of 
tire components intervene between processing processes, there is a problem of reducing quality at the same time 
various quality control of hardening on moisture and the front face of a sheet, antisticking of dust, etc. is 
difficult and the yield of a tire product falls. 

[0006] This invention is made paying attention to the trouble which exists in a Prior art. The main object is in 
offering the production system of the tire which can raise productivity and quality, without requiring a large 
tooth space in works. 

[0007] By using the processed code and the blended rubber, still more nearly another object of this invention is 
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almost full automatic, and is to offer the production system which can be manufactured to a completion tire. 
[0008] Automatic conveyance of the ingredient of tire 1 duty is carried out one by one from upstream software 
development to downstream development, and, as a result, still more nearly another object of this invention has 
a tire in offering the tire production system manufactured automatically in the every predetermined cycle time 
one. 

[0009] Still more nearly another object of this invention is to offer the tire process which can manufacture the 

tire of high quality by low cost. 

[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, invention according to claim 1 
In the system which manufactures the lining element of a tire, and an outside flare element according to an 
individual, joins an outside flare element to the periphery of a lining element, and produces the Green tire The 
1st equipment group which manufactures a lining element using the 1st ribbon which covered the code with 
rubber, The 2nd equipment group which manufactures an outside flare element using the 2nd ribbon which 
covered the code with rubber, Let it be a summary to include the 3rd equipment group which joins the lining 
element of said tire, and an outside flare element, and fabricates the Green, tire, and the 4th equipment group 
containing at least one set of the vulcanizer which constructs a bridge and uses said Green tire as a completion 
tire. 

[001 1] Invention according to claim 2 is set to claim 1. Said 1st equipment group Twist said 1st ribbon around 
the peripheral face of a drum spirally, manufacture a ribbon winding object, and this ribbon winding object is 
cut out in the direction of a drum length of cable hand. It is constituted so that the body ply material used as a 
lining element may be manufactured. The 2nd equipment group Let it be a summary to twist said 2nd ribbon 
around the peripheral face of a drum spirally, to manufacture a ribbon winding object, to cut out this ribbon 
winding object in the direction of a spiral, and to be constituted so that the belt material used as an outside flare 
element may be manufactured. 

[0012] Invention according to claim 3 is set to claim 2. Said 1st equipment group It is the same as the width 
method of the expansion condition of said body ply material used for the target tire, or has the drum of the 
periphery length of the integral multiple. Let it be a summary to twist, to control a tilt angle and number of turns 
according to the linear dimension of the expansion condition of said body ply material, and the width of face of 
said 1st ribbon, and to include the manufacturing installation which manufactures said body ply material. 
[0013] Invention according to claim 4 is set to claim 2. Said 2nd equipment group To the drum which has a 
predetermined outer diameter, twist and twist said 2nd ribbon of predetermined width of face, control a pitch 
and number of turns, and a ribbon winding object is manufactured, the manufacturing installation which 
manufactures said belt material with the width method which cuts out this winding object spirally with a 
predetermined spiral tilt angle, and is used for the target tire, a linear dimension, and a code tilt angle is 
included — let things be summaries. 

[0014] In any 1 term of claims 1-4, the lining element of a tire consists of body ply, an inner liner, and a bead of 
a left Uichi pair, and invention according to claim 5 makes it a summary to include two or more equipments 
with which the 1st equipment group manufactures or attaches these members. 

[0015] In any 1 term of claims 1-4, outside a tire, a flare element consists of a belt and a tread at least among the 
groups of a belt, a cap band, a tread, and a belt undershirt cushion rubber, and invention according to claim 6 
makes it a summary to include two or more equipments with which the 2nd equipment group manufactures or 
attaches these members. 

[0016] invention according to claim 7 contains the equipment with which said 3rd equipment group joins a side 
tread to the both-sides section of a tire at least among a side tread and shoulder ply in any 1 term of claims 1-4 - 
- let things be summaries. 

[0017] Invention according to claim 8 makes it a summary to design the 1st equipment group, the 2nd 
equipment group, and the 3rd equipment group so that it may be less than 30 percent of average result time 
amount and a lining element, an outside flare element, and the Green tire may be manufactured in each result 
time difference in said 1st equipment group, the 2nd equipment group, and the 3rd equipment group in any 1 
term of claims 1-4. 

[0018] In any 1 term of claims 1-8, said 1st equipment group, the 2nd equipment group, and the 3rd equipment 
group are connected with a conveyance line, and invention according to claim 9 makes it a summary to arrange 
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two or more transport devices which transport tire components to this conveyance line. 
[0019] Invention according to claim 10 makes it a summary for the 3rd equipment group to adjoin said 1st 
equipment group and the 2nd equipment group, and to arrange it in claim 9. Invention according to claim 11 
makes it a summary for the ply station of said 1st equipment group, a band station and this band station, the 
shaping station of the 3rd equipment group and the belt tread station of the 2nd equipment group, and said 
shaping station to adjoin mutually, and to arrange them in claim 9 or 10. 

[0020] Invention according to claim 12 makes it a summary for said 4th equipment group to adjoin and to be 
arranged in any 1 term of claims 9-11 at the 3rd equipment group. While said conveyance line is formed in the 
shape of a straight line and invention according to claim 13 arranges said 1st equipment group towards pars 
intermedia in any 1 term of claims 9-11 from the end side of this conveyance line Let it be a summary to have 
arranged said 2nd equipment group towards pars intermedia from the other end side, and to have arranged the 
3rd equipment group which fabricates said Green tire to the pars intermedia of a conveyance line. 
[0021] Invention according to claim 14 makes it a summary to have arranged said 1st equipment group, the 2nd 
equipment group, and the 3rd equipment group to the one of the two side of the direction which crosses the 
longitudinal direction of a conveyance line in claim 13. 

[0022] the direction in which invention according to claim 15 crosses the longitudinal direction of a conveyance 
line for said 4th equipment group in claim 14 — being related — said the 1- let it be a summary to have arranged 
to the 3rd equipment group and opposite hand. 

[0023] While invention according to claim 16 has a flat-surface [ of U characters ]-like conveyance line in any 1 
term of claims 9-11 and arranging said 1st equipment group towards the section by return from the end side of 
this conveyance line Let it be a summary to have arranged said 2nd equipment group towards the section by 
return from the other end side, and to have arranged said 3rd equipment group in the clinch section of a 
conveyance line. 

[0024] Invention according to claim 17 makes it a summary to have arranged said 4th equipment group to the 
method of an outside of the clinch section of a conveyance line in claim 16. Invention according to claim 18 is 
set in any 1 term of claims 9-11. Have a straight-line-like conveyance line, and to the end side of this 
conveyance line, while arranging said 1st equipment group so that that ply station and band station may straddle 
said conveyance line Let it be a summary to have arranged said 2nd equipment group so that said ply station 
may be adjoined at an other end side, and to have arranged said 3rd equipment group so that it may correspond 
with said 2nd equipment group across a conveyance line. 

[0025] Invention according to claim 19 makes it a summary to have adjoined the 3rd equipment group and to 
have arranged said 4th equipment group in claim 18. Invention according to claim 20 makes it a summary to 
include the automatic transferring machine which conveys the lining element manufactured by said 1st 
equipment group, and the outside flare element manufactured by said 2nd equipment group to said 3rd 
equipment group in any 1 term of claims 1-11. 

[0026] Invention according to claim 21 is set in any 1 term of claims 13-19. Said conveyance line It consists of 
a transport device equipped with the movable transit truck, the orbit of immobilization ~ meeting — a round trip 
— Between the 1st equipment group and the 3rd equipment group, a lining element is conveyed from the 1st 
equipment group to the 3rd equipment group using at least one set of a transport device. Let it be a summary to 
have conveyed the outside flare element from the 2nd equipment group to the 3rd equipment group using at 
least one set of a transport device between the 2nd equipment group and the 3rd equipment group. 
[0027] Invention according to claim 22 reaches claim 13-19, and is set in any 1 term of 21. The manufacturing 
installation which manufactures the body ply material of the 1st equipment group so that the direction of the 
axis of the ribbon volume attachment drum of the 1st equipment group may extend in the longitudinal direction 
of a conveyance line and parallel is arranged. Let it be a summary to have arranged the manufacturing 
installation which manufactures the belt material of the 2nd equipment group so that the direction of the axis of 
the ribbon volume attachment drum of the 2nd equipment group may extend in the longitudinal direction and 
the rectangular direction of a conveyance line. 

[0028] Invention according to claim 23 is set in claims 13-19 and 21 or 22 any 1 terms. The longitudinal 
direction of the body ply material of the expansion condition manufactured by the 1st equipment group and the 
longitudinal direction of the belt material of the expansion condition manufactured by the 2nd equipment group 
In the state of the longitudinal direction of a conveyance line, and parallel, both body ply material is conveyed 
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to near the end of a conveyance line, is rolled round in the shape of a cylinder on a body ply shaping drum, and 
is fabricated by body ply. Belt material is conveyed to near the other end of a conveyance line, is rolled round in 
the shape of a cylinder on an outside flare element shaping drum, and is fabricated by the belt. Said body ply is 
formed in a lining element while being conveyed along a conveyance line. The band and tread to said outside 
flare element shaping drum twist said belt, and it is formed in an outside flare element of an activity. Said body 
ply, a lining element, and an outside flare element Let the done thing which it consisted of so that it might be 
conveyed in the rolling direction on a conveyance line toward the 3rd equipment group prepared in the pars 
intermedia of a conveyance line be a summary. 

[0029] Invention according to claim 24 by the 1 side of the direction which crosses the conveyance line which 
extends in the shape of a straight line in claim 13 And the ply station which fabricates body ply toward an other 
end side along a conveyance line from an end side, The band station which fabricates a lining element from a 
band, body ply, and a bead, The shaping station which fabricates the Green tire from a lining element and an 
outside flare element, and the belt tread station which fabricates an outside flare element are arranged. On said 
conveyance line The 1st transport device which conveys body ply from a ply station to a band station, The 2nd 
transport device which conveys a lining element from a band station to a shaping station, The 3rd transport 
device which conveys an outside flare element from a belt tread station to a shaping station is supported 
movable. The vulcanization station which consists of the 4th equipment group is installed in the opposite hand 
of the direction which crosses said conveyance line side by side. Between the vulcanization station and shaping 
station Let it be a summary to have arranged the concrete supply system which receives the Green tire from a 
shaping station and is transported to each vulcanizer of a vulcanization station. 

[0030] The width of face of the 1st and 2nd ribbons with which invention according to claim 25 covered with 
rubber the code used for said lining element and an outside flare element in any 1 term of claims 1-4 makes it a 
summary to be set as 3 -30mm. 

[0031] Invention according to claim 26 makes it a summary to include two or more equipments which 
manufacture medium tire components, such as an inner liner which constitutes a lining element, rubber 
CHIEHA, liner putt, and a bead of a left Uichi pair, from a raw material, respectively in claim 5. 
[0032] Invention according to claim 27 makes it a summary to include two or more equipments which 
manufacture the medium tire components of the cap band which constitutes a flare element outside a tire, a 
tread, and a belt undershirt cushion rubber from a raw material, respectively in claim 6. 

[0033] Invention according to claim 28 uses a production system according to claim 1. After twisting around a 
drum the 1st ribbon which covered rubber in the filament code, judge and body ply material is created. The 1st 
process which winds or attaches said body ply material, a band, and a bead in the peripheral face of a band 
shaping drum, and creates a lining element, After twisting around a ribbon volume attachment drum the 2nd 
ribbon which covered rubber in the filament code in parallel to the 1st process, The 2nd process which judges 
spirally, creates belt material, twists said belt material and tread around the peripheral face of an outside flare 
element shaping drum, and creates an outside flare element, The 3rd process which inserts said lining element 
in a shaping drum, is made to carry out swelling to the shape of toroidal ones, joins said outside flare element to 
the periphery of this lining element, and creates the Green tire of the last configuration mostly, Let it be a 
summary to have the 4th process which vulcanizes the Green tire obtained at the 3rd process with two or more 
vulcanizers. 

[0034] Invention according to claim 29 is based on the longest working hours and the vulcanizing time by one 
set of the vulcanizer of the 4th process among the working hours of the 1st - the 3rd process while said 1st 
[ the ] - the 3rd process create the lining element of tire 1 duty, an outside flare element, and the Green tire in 
concurrency in claim 28, and the number of a vulcanizer is number [ of a vulcanizer ] >= (vulcanizing 
time/working hours). 

Let it be a summary to be set up so that ****** may be filled. 

[0035] The code in which invention according to claim 30 twisted two or more filaments in claim 28 or 29 By 
being passed the inside of a predetermined liquid, forming a predetermined layer in a code, lengthening and 
arranging these two or more codes, and passing a rubber extruder Cover rubber in those codes, create the 1st 
ribbon, and, on the other hand, a twist of the code which twisted two or more filaments in the condition of 
having returned temporarily After the inside of the solution with which the code melted rubber was passed, the 
rubber thin film layer was formed in the peripheral surface of each filament and the twist has returned Let it be 
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a summary to cover rubber in those codes, to create the 2nd ribbon, to use said 1st ribbon for a lining element, 
and to use the 2nd ribbon for an outside flare element by lengthening and arranging these two or more codes, 
and passing a rubber extruder. 

[0036] Invention according to claim 31 is laid under the 1st ribbon in parallel in pitches [ codes / two or more ] 
in claim 30. Twist around a drum in pitches [ ribbon / this / 1st ], and a ribbon winding object is formed. 
Manufacture body ply material from this ribbon winding object, and body ply material is used for a lining 
element. It is laid under said 2nd ribbon in parallel in pitches [ codes / two or more ], and it twists around a 
drum in pitches [ ribbon / this / 2nd ], a ribbon winding object is formed, and belt material is manufactured from 
this ribbon winding object, and let it be a summary to have used this belt material for the outside flare element. 
[0037] 

[Embodiment of the Invention] Below, 1 operation gestalt of this invention is explained at a detail based on 
drawing 1 - drawing 19 . 

(Outline of a production system) The outline of the production system of the radial-ply tire containing air of this 
operation gestalt is explained. 

[0038] As shown in the **** flat surface of drawing 1 , in this production system, it has the 1st equipment 
group 101 which manufactures the lining element which contains the body ply 46 using the 1st ribbon 41 which 
covered the code with rubber, and the 2nd equipment group 102 which manufactures a belt and the outside flare 
element containing a tread using the 2nd ribbon 58 which similarly covered the code with rubber. Moreover, it 
has the 3rd equipment group 103 which joins the lining element of a tire, and an outside flare element, and 
fabricates the Green tire in this production system, and the 4th equipment group 104 which constructs a bridge 
and uses the Green tire as a completion tire, furthermore, this production system — said the 1- it has the control 
unit 105 for controlling various actuation of the 4th equipment group 101-104. 

[0039] said the 1- extended arrangement of the one conveyance line 1 1 is carried out on the floor line of works 
at the shape of a straight line so that the 3rd equipment group 101-103 may be connected. The ply station 12 
which belongs to the 1st equipment group 101 and fabricates body ply in the 1 side of the conveyance line 1 1, 
The band station 13 which fabricates a lining element from rubber CHIEHA, body ply, and a bead, It belongs to 
the 3rd equipment group 103, and the shaping station 14 which fabricates the Green tire from a lining element 
and an outside flare element, and the belt tread station 15 which belongs to the 2nd equipment group 102 and 
fabricates said outside flare element are arranged in the sequence. 

[0040] The 1st transport device 16 for conveying body ply from the ply station 12 to the band station 13 is 
supported movable at the end side on said conveyance line 11. In the medium on the conveyance line 11, while 
setting a bead to the band station 13, the 2nd transport device 17 for conveying a lining element from the band 
station 13 to the shaping station 14 is supported movable. The 3rd transport device 18 for conveying an outside 
flare element from the belt tread station 15 to the shaping station 14 is supported movable at the other end side 
on the conveyance line 1 1 . 

[0041] the one of the two side of the direction which crosses the longitudinal direction of said conveyance line 
11 — said the 1- the 3rd equipment group 101-103 is arranged. Moreover, the vulcanization station 19 which 
consists of two or more vulcanizers 20 is installed in the opposite hand of the conveyance line 1 1 side by side. 
While delivering to the shaping station 14 and a corresponding location and arranging equipment 21 between 
the conveyance line 11 and the vulcanization station 19, the concrete supply system 22 is arranged in the 
vulcanization station 19 and the corresponding location movable along the migration line 23. And the Green tire 
fabricated at the shaping station 14 delivers, and after equipment 21 is won popularity and passed, applying 
reception and internal pressure with a release agent coater (although not illustrated, in order to prevent that a tire 
inner surface and a vulcanization bladder stick at the time of vulcanization, it is equipment which applies a 
release agent to a tire inner surface), the course is changed 90 degrees into the level surface, and it delivers to a 
concrete supply system 22. And it is transported to each vulcanizer 20 of the vulcanization station 19 by this 
concrete supply system 22. 

[0042] The drum swap device 24 is arranged in said opposite hand of the conveyance line 11, respectively so 
that it may correspond with said ply station 12, the band station 13, the shaping station 14, and the belt tread 
station 15. And it is exchanged for the thing of the dimension from which the after-mentioned shaping drums 38 
and 28 used at each stations 12-15, the shaping drum 75, and the outside flare element shaping drum 54 differed 
with these drum swap devices 24 in case the size of a tire is changed. In addition, although not illustrated, a 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 5/20/2005 



JP,2002-307570,A [DETAILED DESCRIPTION] 



Page 6 of 1 5 



taper shaft, the balking inhibition device of the taper shaft, the relative rotation inhibition device of a taper shaft, 
etc. are prepared in various kinds of drums 38, 28, 75, and 54 of each stations 12-15, and exchange of the drum 
by the drum swap device 24 is performed extremely for a short time. The automatic-exchange equipment of this 
drum can also be formed. 

[0043] Moreover, the pallet (graphic display abbreviation) which grasps the medium mold goods of a tire is 

formed in the 1st - the 3rd transport device 16-18. And when the dimension of a tire is changed per inch, the 

front stirrup of exchange of the drum swap device 24 is behind exchanged for the pallet of different-species size 

by the operator. The automatic-exchange equipment of this pallet can also be formed. 

[0044] next, said the 1- it is based on actual actuation and the detail of the 4th equipment group 101-104 is 

explained. 

(1st equipment group 101) First, drawing 1 - drawing 3 , drawing 6 - drawing 1313 explain the 1st equipment 
group 101. 

[0045] As shown in drawing 1 , 3, and drawing 6 , said band station 13 is equipped with the band shaping drum 
28. And while winding one layer of rubber CHIEHA 30 supplied from the rubber CHEEHA stock reel 29 which 
adjoins the periphery where the band shaping drum 28 is made into a minor diameter a little than a tire design 
dimension, three-fold two or more layers inner liner 32 supplied from the inner liner stock reel 31 which adjoins 
as well as the outer-diameter side is wound, for example. Then, it is in the condition of having reversed the band 
shaping drum 28 180 degrees to the opposite location (right-hand side location of drawing 3 R> 3), and one 
layer of liner putt 34 further supplied to the periphery from the liner putt stock reel 33 is wound, and a band 35 
is fabricated. 

[0046] On the other hand, as shown in drawing 1 , drawing 2 , and drawing 6 , said ply station 12 is equipped 
with the body ply shaping drum 38. And at this ply station 12, the body ply 46 is fabricated so that it may be 
concurrent with shaping actuation of the band 35 in said band station 13. 

[0047] That is, at this ply station 12, the ribbon-like rubber coat code 41 (only henceforth the 1st ribbon 41) is 
formed with a rubber extruder in the ribbon-like rubber coat code extrusion line 39. As shown in drawing 7 (a), 
the code 25 (for example, 1000D/2 D are the abbreviation for the unit of the size of yarn at denier) which twists 
two strand bundles made from polyethylene terephthalate, and becomes The inside of the tub (graphic display 
abbreviation) containing the DIP liquid (liquid which consists of an adhesion assistant for securing adhesion of 
a code and rubber) as a predetermined liquid is passed, and as shown in this drawing (b), the thin film layer 27 
is formed in the periphery of a code 25. The rubber extruder 40 which lengthens and arranges these two or more 
codes 25, and is shown in drawing 2 is passed, as shown in drawing 8 , each code 25 is covered with rubber 36 
in the shape of flat, and the 1st ribbon 41 is formed. The width of face E of this 1st ribbon 41 is desirably set as 
5-15mm 3-30mm. 

[0048] And the ribbon winding object 411 which carries out close winding and makes the shape of a cylinder as 
while it is located in an upside among the drums 42 and 42 of the couple supported pivotable with the vertical 
biaxial configuration shows the 1st ribbon 41 to drawing 9 (a) to the peripheral face of a drum 42 is formed. It is 
made to stick with the 1st ribbon 41 which adjoins by pressing the 1st ribbon 41 with the presser-foot roller 37 
as shown in drawing 10 at this time. Since the cross section of the 1st ribbon 41 serves as a parallelogram, 
adhesion becomes certain. Since guide section 37a of the presser-foot roller 37 is the path by which few 
clearances are formed between drums 42, it prevents the variation rate to the side of the 1st ribbon 41 wound 
adjacently, and raises adhesion reinforcement. 

[0049] The ribbon winding object 411 of the periphery of the drum 42 is cut out along with one relief-groove 
42a by the cutter 43 among the cutter relief grooves 42a and 42a of Nijo of a drum 42, as a bottom location is 
made to reverse a drum 42 from an upside location and while the ribbon winding object 411 was formed 
according to the reversal device shows drawing 1 1 R> 1. After reversing a drum 42 180 degrees after this 
decision, a cutter 43 is moved along with relief-groove 42a of another side, and the ribbon winding object 411 is 
cut out. And decision formation of the body ply material 46A and 46B of two sheets is carried out on one drum 
42. 

[0050] As shown in drawing 9 (a), it twists around a drum 42 and the 1st ribbon 41 is twisted with the tilt angle 
alpha. Said cutter relief-groove 42a is taken as the curve with the loose spiral tilt angle beta to the axis of a 
drum 42. This spiral tilt angle beta is twisted, and is set up similarly to the tilt angle alpha, and he is trying for 
the cut end of the 1st ribbon 41 to become the longitudinal direction and right angle of the 1st ribbon 41. Both 
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tilt angles alpha beta is set as the range of 0.5 - 5.0 degrees. 

[0051] Next, as shown in drawing 12 , the body ply material 46 A and 46B is received in accuracy on the tray 44 
which the exfoliation bar 47 is made to act from the periphery of a drum 42, exfoliates one sheet at a time, and 
is located under the drum 42, and it is passed. As shown in drawing 13 , body ply material 46A (46B) is 
fabricated in this condition by the predetermined width of face W and the predetermined die length LI suitable 
for one tire, then, a tray 44 is moved to the lower part location of the body ply shaping drum 38 — making — a 
tray 44 — pushing up — body ply material 46A on a tray 44 is stuck on the periphery of the body ply shaping 
drum 38. In this condition, body ply material 46 A is wound around the peripheral surface of the body ply 
shaping drum 38 by a revolution of the body ply shaping drum 38 and advance of a tray 44. 
[0052] The activity which winds a ribbon 41 around another drum 42 reversed by the upper part location 
spirally on the other hand as shown in drawing 9 (b), and forms the ribbon winding object 41 1 is done. After 
this drum 42 is reversed caudad, cutting of the ribbon winding object 411, and exfoliation of the body ply 
material 46A and 46B and the exact delivery on a tray 44 without a gap are performed. 

[0053] In drawing 2 , the volume start edge and volume termination are joined by terminal junction equipment 
45, and, as for body ply material 46A currently conveyed to the corresponding location with the body ply 
shaping drum 38, the body ply 46 is formed. In this case, the body ply shaping drum 38 has the opening slot 
which extends to a longitudinal direction on a part of periphery while being able to expand and contract that 
outer diameter. And after adjusting the clearance between the volume start edge and volume termination to 
fixed spacing by advancing terminal junction equipment 45 along the extended direction of an opening slot 
where body ply material 46A is wound so that the volume start edge and volume termination may be located in 
opening Mizogami, he is trying to join the both ends of body ply material 46A. In addition, the tray 44 which 
became empty returns to a original location automatically, stands by, and receives the following body ply 
material 46B. 

[0054] Then, in drawing 2 and drawing 3 , while said 1st transport device 16 moves forward to the body ply 
shaping drum 38 and a corresponding location, when the body ply shaping drum 38 reduces the diameter, the 
body ply 46 is sampled from the body ply shaping drum 38, and adsorption grasping is carried out at the 1st 
transport device 16. When the 1st transport device 16 moves to the method of the right along the conveyance 
line 1 1 in this condition, the body ply 46 is conveyed to the band shaping drum 28 on the right-hand side of the 
band station 13, and a corresponding location. And while the 1st transport device 16 moves forward to the band 
shaping drum 28 side in this location, the periphery of the band 35 on the band shaping drum 28 is made to 
carry out adhesion fit-in of the body ply 46, when the band shaping drum 28 expands the diameter. In addition, 
the 1st transport device 16 which ended conveyance of the body ply 46 returns to a original location 
automatically, and stands by. 

[0055] Then, as shown in drawing 3 and drawing 6 , Beads 48A and 48B are set to the band 35 and the body ply 
46 on said band shaping drum 28. Said beads 48A and 48B are constituted by bead wires 48a and 48b, Fillers 
48c and 48d, and the bead insertion plies 48e and 48f. The set of these beads 48A and 48B is performed as 
follows. The bead stocker 49 is attached to the band station 13, and the laminating of bead 48A on the right- 
hand side of a tire and the left-hand side bead 48B is carried out to this bead stocker 49 by turns through the 
spacer. And after taking out one set of bead 48 A on the right-hand side of the bottom, and a spacer from the 
bead stocker 49, only right-hand side bead 48A is delivered to the bead setter by the side of the back of the 2nd 
transport device 17. The remaining spacer is automatically stocked by the spacer stocker. Moreover, it delivers 
to the bead setter of the near side of the 2nd transport device 17 from the bottom about bead 48B of the 2nd left- 
hand side as well as right-hand side bead 48A. The remaining spacer is automatically stocked by the spacer 
stocker. While the 2nd transport device 17 had grasped Beads 48 A and 48B to the bead setter in drawing 3 , it 
**** along the conveyance line 11. And Beads 48A and 48B are united with a band 35 and the body ply 46 by 
diameter expansion of the band shaping drum 28, and the lining element 51 is formed. 

[0056] Then, the lining element 51 is sampled from the band shaping drum 28 by making the diameter of the 
band shaping drum 28 reduce. In this condition, when the 2nd transport device 17 moves to the method of the 
right along the conveyance line 11, the lining element 51 is conveyed to the shaping drum 75 which the shaping 
station 14 mentions later, and a corresponding location, and it fits in the periphery of that shaping drum 75. 
[0057] In drawing 2 , the manufacturing installation of body ply material 46A is shown by the sign 121. 
(2nd equipment group 102) Next, the 2nd equipment group 102 is explained based on drawing 1 , drawing 5 , 6, 
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drawing 14 - drawing 18 . 

[0058] As shown in drawing 1 and 5, said belt tread station 15 is equipped with the outside flare element 
shaping drum 54 and the belt undershirt cushion -rubber winding drum 55. And at this belt tread station 15, the 
outside flare element 70 is fabricated so that it may be concurrent with shaping actuation of the lining element 
51 in said band station 13, and the conveyance actuation to the shaping station 14 of that lining element 51. 
[0059] That is, at this belt tread station 15, the ribbon-like rubber coat code 58 (only henceforth the 2nd ribbon 
58) is formed of the rubber extruder 57 by the manufacture approach of the 1st ribbon 41 mentioned above, and 
the same approach in the ribbon-like rubber coat steel code extrusion line 56. The code 251 used for this 2nd 
ribbon 58 is manufactured beforehand as follows. That is, by twisting the code 251 which comes to twist two or 
more filament 251a which consists of a metal wire plated as shown in drawing 14 (a), as shown in this drawing 
(b), and transporting it to a longitudinal direction through separation passage hole 26a of the return member 26, 
a twist of each filament 251a is returned and predetermined spacing is formed among them. The inside of the 
solution which melted the rubber which does not illustrate a code 251 in this condition is passed, and as shown 
in this drawing (c), the rubber thin film layer 271 is formed in the periphery of each filament 251a. After origin 
twists mostly by ****** of itself and each filament 251a returns to a doubling condition, the rubber extruder 57 
which lengthens and arranges these two or more codes 251, and is shown in drawing 5 is passed. And as shown 
in drawing 15 , the rubber thin film layer 271 of each code 251 is covered with rubber 361 in the shape of flat, 
and the 2nd ribbon 58 is formed. The width of face of this 2nd ribbon 58 is desirably set as 5-15mm 3-30mm. 
[0060] And as while it is located in an upside among the drums 52 and 53 of the couple supported pivotable 
with the vertical biaxial configuration shows drawing 16 (a) to the peripheral face of the major-diameter drum 
52, close winding of the 2nd ribbon 58 is carried out, and the cylinder-like ribbon winding object 581 is formed. 
In this case, while the drums 52 and 53 of a couple are formed so that those outer diameters Dl and D2 may 
differ, the spiral cutter relief grooves 52a and 53a prolonged in the opposite direction are formed in those 
peripheral faces. The spiral tilt angles alphal and alpha2 of this relief groove are set as 40 degrees in the range 
of 30 - 60 degrees. 

[0061] The belt edge rubber 61 which a bottom location is made to reverse a drum 52 from an upside location 
according to a reversal device, and is supplied to the periphery of the ribbon winding object 581 on the drum 52 
from the belt EJJIGOMU stock reel 60 while the ribbon winding object 581 was formed is stuck along with 
spiral cutter relief-groove 52a, as shown in drawing 16 (b). 

[0062] And the ribbon winding object 581 and belt edge rubber 61 are judged along with cutter relief-groove 
52a of a drum 52 by the cutter 59, as shown in drawing 16 (c), and broad 1st belt material 62a is formed. With 
it, accuracy is won popularity and passed on the tray 63 located under the drum 52 as it exfoliates from the 
periphery of a drum 52 and 1st belt material 62a is shown in drawing 16 (d). 

[0063] then, a tray 63 is moved to the lower part location of the outside flare element shaping drum 54 — 
making — a tray 63 — pushing up — 1st belt material 62a on a tray 63 is stuck on the periphery of the outside 
flare element shaping drum 54. In this condition, 1st belt material 62a is wound around the peripheral surface of 
the outside flare element shaping drum 54 by a revolution of the outside flare element shaping drum 54 and 
advance of a tray 63. In addition, the tray 63 which became empty returns to the predetermined location near 
said drum 52, and stands by. 

[0064] Furthermore, as shown in drawing 17 (a), while winding the 2nd ribbon 58 and forming the cylinder-like 
ribbon winding object 582 in the periphery of the drum 53 in the condition of having arranged the minor 
diameter drum 53 of another side in the upside location among the drums 52 and 53 of a couple, a bottom 
location is made to reverse a drum 53. In this condition, as shown in drawing 17 (b), the ribbon winding object 
582 is cut out by the cutter 59 along with cutter relief-groove 53a of a drum 53, and narrow 2nd belt material 
62b is formed. With it, as it exfoliates from the periphery of a drum 53 and 2nd belt material 62b is shown in 
drawing 17 (c), accuracy is won popularity and passed on the tray 63 different from said broad 1st belt material 
62a. And in drawing 5 , it is made to move to the location which corresponds 2nd belt material 62b with the 
outside flare element shaping drum 54 by migration of a tray 63, narrow 2nd belt material 62b is wound around 
the periphery of broad 1st belt material 62a on the shaping drum 54, and the belt 62 of the two-layer structure as 
shown in drawing 18 is completed. In addition, the tray 63 which became empty returns to a predetermined 
location like the aforementioned case, and stands by. 

[0065] with this operation gestalt, the width of face Wl and die length PI of 1st belt material 62a shown in 
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drawing 16 (d) serve as a proper dimension used for one tire — as — the outer diameter Dl of a drum 52, and the 
width of face E of a ribbon — it twists and a pitch Tl, number of turns Nl (a sign graphic display is not carried 
out), and the spiral tilt angle alpha 1 of cutter relief-groove 52a are set up. similarly, the width of face W2 and 
die length P2 of 2nd belt material 62b shown in drawing 17 (c) serve as a proper dimension used for one tire ~ 
as - the outer diameter D2 of a drum 53, and the width of face E of a ribbon — it twists and a pitch T2, number 
of turns N2 (a sign graphic display is not carried out), and the spiral tilt angle alpha 2 of cutter relief-groove 53a 
are set up. Furthermore, the tilt angles betal and beta2 of the code 251 of the 1st and 2nd belt material 62a and 
62b are equal, and the array direction of the filament code 251 in inside-and-outside both the belt material 62a 
and 62b becomes bilateral symmetry as shown in drawing 18 , and it can maintain balance to the load outside 
dynamic which acts on a tire. 

[0066] Then, full [ of the belt 62 ] is covered or the cap bands 65 supplied to the periphery of the belt 62 on said 
outside flare element shaping drum 54 from the cap band stock reel 64, such as nylon, are wound only around 
both the width-of-face edge on either side. In addition, this cap band 65 consists of a ribbon of the shape of 
ribbon 41 grade and isomorphism used at said ply station 12. 

[0067] Then, it is made reversed 180 degrees and the outside flare element shaping drum 54 is made to counter 
in the level surface in drawing 5 with the based red stock reel 66 and the cap tread stock reel 68. In this 
condition, laminating winding of the based red 67 supplied to the periphery of the belt 62 on the outside flare 
element shaping drum 54 and the cap band 65 from the based red stock reel 66 and the cap tread 69 supplied 
from the cap tread stock reel 68 is carried out, and the outside flare element 70 is formed. 
[0068] On the other hand, in parallel to formation of the outside [ this ] flare element 70, the belt undershirt 
cushion rubber 72 supplied from the belt undershirt cushion-rubber stock reel 71 is wound around the 
predetermined location of the periphery of said belt undershirt cushion-rubber winding drum 55. In this 
condition, by the 3rd transport device 18, from the outside flare element shaping drum 54, adsorption 
maintenance is carried out, an outer-diameter side is sampled, and the outside flare element 70 is fitted in the 
belt undershirt cushion-rubber winding drum 55. And the belt undershirt cushion rubber 72 is stuck to the bore 
side of the belt 62 of the outside flare element 70 by diameter expansion of the belt undershirt cushion-rubber 
winding drum 55. Then, when the 3rd transport device 18 moves to a left along the conveyance line 11, it 
conveys on the shaping drum 75 of the shaping station 14 which mentions the flare element 70 later outside 
with belt undershirt cushion-rubber 72. 

[0069] In drawing 5 , the manufacturing installation of the belt material 62a and 62b is shown by the sign 151. 
(3rd equipment group 103) Next, the 3rd equipment group 103 is explained based on drawing 1 , drawing 4 , 
and drawing 6 . 

[0070] As shown in drawing 1 and 4, said shaping station 14 is equipped with the shaping drum 75. And at this 
shaping station 14, the Green tire 80 is fabricated from the lining element 51 conveyed from the band station 13, 
and the outside flare element 70 conveyed from the belt tread station 15. 

[0071] That is, said shaping drum 75 shown in drawing 4 has equipped the bladder in order to carry out 
splenium of the lining element 51 to a tire configuration. This bladder has the core material which consists of 
the 1st wire rod prolonged in the hoop direction of the cylinder-like body ply 46, and the 2nd wire rod 
prolonged in the direction of an axis of that body ply 46. And the supporter material which supports the edge of 
the 2nd wire rod is constituted exchangeable, and it has come to be able to carry out the imitation response of it 
easily also at modification of some widths of tire. Thereby the shaping drum 75 can always guarantee the 
splenium of a fixed configuration and dimension. 

[0072] And the shoulder ply 77 supplied from the shoulder ply stock reel 76 on this shaping drum 75 at that 
periphery where the lining element 51 conveyed by the 2nd transport device 17 is fitted in is wound. In 
addition, this shoulder ply 77 consists of the 1st ribbon 41 used at said ply station 12, and an isomorphism-like 
ribbon. The outside flare element 70 furthermore conveyed by the periphery by the 3rd transport device 18 is 
fitted in. The pressure welding of the periphery of the lining element 51 is carried out to the inner circumference 
side of the outside flare element 70, and they are made to unify in this condition, when a bladder carries out 
splenium. Then, the shaping drum 75 is reversed 180 degrees in a vertical plane, the side tread 79 supplied to 
the side section periphery of said unification object from the side tread stock reel 78 in this condition is wound, 
and shaping of the Green tire 80 is completed. In addition, it cannot be overemphasized that acts, such as 
stitching, are performed automatically in the need part in the meantime. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/20/2005 



JP,2002-307570,A [DETAILED DESCRIPTION] 



Page 10 of 15 



[0073] And the Green tire 80 is sampled from the shaping drum 75, and it delivers to said carrier delivery 
equipment 21. This carrier delivery equipment 21 is equipped with a release agent coater and the configuration 
retainer. The former equipment applies the release agent to a vulcanization bladder to the inner surface of the 
Green tire 80, and prevents adhesion with a vulcanization bladder. Moreover, the course is changed 90 degrees 
and the latter equipment makes it carry out the right pair of the air to the vulcanizer 20 of the vulcanization 
station 19 into the level surface while maintaining a flare and a configuration to the interior of the Green tire 80 
the release agent was applied. In addition, the 3rd transport device 18 returns to a original location, and stands 
by in the meantime. 

(4th equipment group 104 which vulcanizes the Green tire 80) Next, the 4th equipment group 104 is explained 
based on drawing 1 and 4. 

[0074] The Green tire 80 is received from said carrier delivery equipment 21 to a concrete supply system 22, by 
migration of the concrete supply system 22, among two or more vulcanizers 20 of the vulcanization station 19, 
the vulcanizer 20 of idle status is chosen and the Green tire 80 is carried in. And the Green tire 80 is vulcanized 
in a vulcanizer 20. 

[0075] That is, as shown in drawing 4 , each vulcanizer 20 is equipped with the P.C.I (Post Cure Inflation) 
machine 84 for carrying out expansion cooling of the body 83 of a vulcanizer and the vulcanized tire which 
formed the vulcanization metal mold which can be opened and closed, and which can hold a tire in the state of a 
straight, the interim storage room 85 of used metal mold, and the preheating room 86 of the following size 
metal mold. Moreover, although not illustrated, the laying orbit for the truck for tire migration or its truck etc. is 
put side by side. 

[0076] the vulcanization metal mold which can hold said tire in the state of a straight consists of quadrisection 
metal mold, and when the body 83 of a vulcanizer estranges to shaft orientations, the body 83 of a vulcanizer to 
the attachment and detachment of division metal mold is attained at two tread part sprit molds — as ~ with a 
rolling vehicle — the foot is attached. Moreover, this quadrisection metal mold has composition which can be 
held in the body 83 of a vulcanizer still in the state with a foot, and can perform now extremely desorption of 
the quadrisection metal mold to the body 83 of a vulcanizer in a short time. Furthermore, after moving the 
quadrisection metal mold which seceded from the body 83 of a vulcanizer on the occasion of size exchange by 
the rolling vehicle onto the truck of a position in readiness, while transporting to the interim storage room 85 in 
accordance with an orbit, size exchange can be extremely performed in a short time in actuation of only 
backward feed [ room / 86 / preheating / it / put the following size on a truck and ]. 

[0077] And P.C.I set 84 used with a vulcanizer 20 has the metal mold which can attach and detach 2 division 
which holds the lateral part of a tire while having the device which pinches the toe of bead of a tire unlike the 
present usual article. Moreover, the lumen of a tire is combined and equipped also with the device which emits 
cooling water and drains collected cooling water. And the completion tire vulcanized with the vulcanizer 20 of 
this vulcanization station 19 is taken out from this production system by well-known hook conveyor etc. 
(Control device 105) By operating a keyboard 106, the control device 105 equipped with the computer has the 
function to set the mutual result time difference in the 1st equipment group 101, the 2nd equipment group 102, 
and the 3rd equipment group 103 to less than 30 percent of average result time amount. 
[0078] From a control unit 105, the actuating signal for carrying out the production process of the following 
tires is outputted. Namely, after twisting around a drum 42 the 1st ribbon 41 which covered rubber 36 in the 
filament code 25, The 1st process which judges, creates the body ply material 46A and 46B, twists this body ply 
material 46A and 46B, a band 35, and Beads 48A and 48B around the peripheral face of a drum 28, and creates 
the lining element 51, After twisting around drums 52 and 53 the 2nd ribbon 58 which covered rubber 361 in 
the filament code 251 in parallel to the 1st process, It judges spirally and the belt material 62a and 62b is 
created. The 2nd process which twists said belt material 62a and 62b and treads 67 and 69 around the peripheral 
face of a drum 54, and creates the outside flare element 70, Insert said lining element 51 in a drum 75, and 
swelling is carried out to the shape of toroidal one. The 3rd process which fits in said outside flare element 70 to 
the periphery of this lining element 51, is made to carry out swelling of said lining element 51 further, joins the 
lining element 5 1 and the outside flare element 70, and creates the Green tire 80 of the last configuration 
mostly, The 4th process which vulcanizes the Green tire 80 obtained at the 3rd process with two or more 
vulcanizers 20 is carried out. 

[0079] Said the 1st process and 2nd process are controlled to create the lining element 51 of tire 1 duty, and the 
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outside flare element 70 in concurrency, and in [ the 3rd process ] concurrency, join the lining element 51 and 
the outside flare element 70, and are controlled to create the Green tire 80. 

[0080] Furthermore, the installation number of a vulcanizer is based on the longest working hours and the 
vulcanizing time by one set of the vulcanizer of the 4th process among the working hours of the 1st - the 3rd 
process, and is number [ of a vulcanizer ] >= (vulcanizing time/working hours). 
It is set up so that a ** type may be materialized. 

(Effectiveness of an operation gestalt) Therefore, according to this operation gestalt, the following effectiveness 
can be acquired. 

[0081] (1) This production system contains the 1st equipment group 101 which manufactures the lining element 
51 using the 1st ribbon 41 which covered the code 25 with rubber 36, and the 2nd equipment group 102 which 
manufactures the outside flare element 70 using the 2nd ribbon 58 which covered the code 251 with rubber 361. 
Moreover, the 3rd equipment group 103 which joins the lining element 51 of said tire and the outside flare 
element 70, and fabricates the Green tire 80, and the 4th equipment group 104 which constructs a bridge and 
uses said Green tire 80 as the completion tire 87 are included. For this reason, the productivity of a tire can be 
improved while being able to install without requiring a vast tooth space in works as compared with the 
conventional production system. 

[0082] (2) Said 1st equipment group 101 twists said 1st ribbon 41 around the peripheral face of a drum 42 
spirally, manufactures the ribbon winding object 411, cuts out this ribbon winding object 411 in the direction of 
a drum length of cable hand, and it is constituted so that the body ply material 46A and 46B as a lining element 
may be manufactured. The 2nd equipment group 102 twists said 2nd ribbon 58 around the peripheral face of 
drums 52 and 53 spirally, manufactures the ribbon winding object 581, cuts out this ribbon winding object 581 
in the direction of a spiral, and it is constituted so that the belt material 62a and 62b as an outside flare element 
may be manufactured. For this reason, the equipment miniaturized as compared with conventional equipment 
can perform easily manufacture of the body ply material 46A and 46B and the belt material 62a and 62b. 
[0083] (3) Said 1st equipment group 101 is the same as the width-of-face W dimension of the expansion 
condition of the body ply material 46A and 46B used for the target tire, or has the drum 42 of the periphery 
length of the integral multiple. Moreover, said 1st equipment group 101 is constituted so that it may twist and 
the tilt angle alpha and number of turns may be controlled according to die-length LI dimension of the 
expansion condition of said body ply material, and the width of face E of said 1st ribbon 41. For this reason, tire 
1 duty or the body ply material 46A and 46B for two or more can be manufactured easily. 
[0084] (4) the width of face E of said 2nd ribbon 58 which twists said 2nd equipment group 102 to two kinds of 
drums 52 and 53 which have predetermined outer diameters Dl and D2 and die length - twist, control pitches 
Tl and T2 and number of turns Nl and N2, and manufacture the ribbon winding object 581,582. This winding 
object 581,582 is spirally cut out with the predetermined spiral tilt angles alphal and alpha2, and the 
manufacturing installation 121 of the belt material 62a and 62b with the width of face Wl used for the target 
tire, W2 dimension, die length PI, P2 dimension, and the code tilt angles betal and beta2 is included. For this 
reason, two kinds of belt material 62a and 62b of tire 1 duty can be manufactured easily. 
[0085] (5) The 1st equipment group 101 contains two or more equipments which manufacture or attach the 
body ply 46 which constitutes the lining element 5 1 as a lining element of a tire, an inner liner 32, and the beads 
48 A and 48B of a left Uichi pair. For this reason, the lining element 51 can be manufactured easily. 
[0086] (6) The 2nd equipment group 102 contains at least a belt 62 and two or more equipments which 
manufacture or attach treads 67 and 69 among the groups of the belt 62 which constitutes the flare element 70 
outside a tire, the cap band 65, treads 67 and 69, and the belt undershirt cushion rubber 72. For this reason, the 
outside flare element 70 can be manufactured easily. 

[0087] (7) Since this tire production system contains the 3rd equipment group 103 which joins the lining 
element 51 of a tire, and the outside flare element 70, and fabricates the Green tire 80, it can manufacture the 
Green tire 80 easily. 

[0088] (8) Since said 3rd equipment group 103 contains the equipment which joins the side tread 79 to a belt 
edge at least among the equipment which attaches the side tread 79 and side ply to the shoulder ply 77 and the 
both-sides section of a tire, it can join the side tread 79 easily. 

[0089] (9) In each result time difference in said 1st equipment group 101 which manufactures the lining element 
51, said 2nd equipment group 102 which manufactures the outside flare element 70, and the 3rd equipment 
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group 103 which joins the outside flare element 70 to the lining element 51, and fabricates the Green tire 80, 
within 30 percent of average result time amount, each equipment group is designed so that the lining element 
51, the outside flare element 70, and the Green tire 80 may be done. For this reason, the result time difference of 
each of said equipment group can be lessened, and the production capacity of a tire can be improved. 
[0090] (10) Since this tire production system contains the 4th equipment group 104 which constructs a bridge 
and uses the Green tire 80 as the completion tire 87, it can carry out integrated production of the completion tire 
from an ingredient within one production system. 

[0091] (11) In this tire production system, while having the straight-line-like conveyance line 11 and arranging 
said 1st equipment group 101 towards pars intermedia from the end side of this conveyance line 11, arrange 
said 2nd equipment group 102 towards pars intermedia from the other end side. Moreover, the 3rd equipment 
group 103 which fabricates said Green tire 80 to the pars intermedia of the conveyance line 11 has been 
arranged. For this reason, deed working capacity can be promptly improved in conveyance of the various tire 
components on the conveyance line 11. 

[0092] (12) Since said 1st equipment group 101, the 2nd equipment group 102, and the 3rd equipment group 
103 have been arranged to the one of the two side of the direction which crosses the longitudinal direction of the 
conveyance line 11, supply of an ingredient or tire components can be well performed promptly by the one of 
the two side of the conveyance line 1 1 . 

[0093] (13) the direction which crosses the longitudinal direction of the conveyance line 11 ~ being related ~ 
the 1- in the 3rd equipment group 101-103, since the 4th equipment group 104 has been arranged to the 
opposite hand, arrangement of two or more vulcanizers can be performed to a small tooth space along the 
conveyance line 1 1 . 

[0094] (14) The ply station 12, the band station 13, the shaping station 14, and the belt tread station 15 were 
arranged in the one of the two side of the direction which crosses the longitudinal direction of the conveyance 
line 11 which extends in the shape of a straight line. Moreover, on said conveyance line 11, the 1st transport 
device 16 which conveys the body ply 46 from the ply station 12 to the band station 13, the 2nd transport device 
17 which conveys the lining element 51 from the band station 13 to the shaping station 14, and the 3rd transport 
device 18 which conveys the outside flare element 70 from the belt tread station 15 to the shaping station 14 
were supported movable/Furthermore, the vulcanization station 19 which consists of two or more vulcanizers 
20 was installed in the opposite hand of the direction which crosses the longitudinal direction of said 
conveyance line 11 side by side. Between the vulcanization station 19 and shaping station 14, the concrete 
supply system 22 which receives the Green tire 80 from the shaping station 14 through the 3rd transport device 
18, and is transported to each vulcanizer 20 of the vulcanization station 19 was arranged. 

[0095] for this reason, each station 12- which constitutes the whole production system — the transport device 16 
between 15, 19, and those stations - 18 grades can be installed, without requiring a large tooth space in works. 
Moreover, the medium mold goods fabricated at each stations 12-15 can be promptly conveyed to the next 
station, and system-wide productivity can be raised. 

[0096] (15) The width of face E of both the ribbons 41 and 58 that covered with rubber 36,361 the code 25,251 
used for said lining element 51 and the outside flare element 70 was desirably set as 3-30mm at 5- 15mm. For 
this reason, while being able to decrease the number of the spool which twisted the code 25,251, the rubber 
extruders 40 and 57 which carry out extrusion molding of the ribbon can be miniaturized. 
[0097] (16) Said the 1st process and 2nd process are designed so that the lining element of tire 1 duty and an 
outside flare element may be created in concurrency and the 3rd process may also join a lining element and an 
outside flare element in concurrency. Among the working hours of the 1st - the 3rd process, based on the 
longest working hours and the vulcanizing time by one set of the vulcanizer of the 4th process, the installation 
number of a vulcanizer is set up so that the formula of number >= (vulcanizing time/working hours) of a 
vulcanizer may be materialized. 

[0098] Therefore, the Green tire 80 can be produced efficiently and reduction of cost can be aimed at. 
Moreover, since the tire obtained by the above-mentioned process produces from an ingredient to a finished 
product consistently, quality can be improved and stabilized by it and can improve the yield of a product. If it 
puts in another way, most of the standby time in the middle of shaping of tire configuration members, such as 
body ply and a belt, to the completion of vulcanization can be lost, the adverse effect of the aging can be 
controlled, and the radial-ply tire of high quality can be manufactured. 
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[0099] (17) Form the thin film layer 27 in the peripheral surface of each filament 25a, the rubber extruder 40 is 
passed for two or more codes 25, cover rubber 36, create the 1st ribbon 41, and manufacture the body ply 46 
using this 1st ribbon 41. The rubber extruder 57 is passed for two or more codes 251 which formed the rubber 
thin film layer 271 in the peripheral surface of filament 251a, rubber 361 is covered, the 2nd ribbon 58 is 
created, and a belt 62 is manufactured using this 2nd ribbon 58. The tire 87 was manufactured with said 
production system using both members. For this reason, reinforcing materials for tires, such as body ply and a 
belt, can do adhesion unification firmly with the rubber for tires in each location, respectively, and can improve 
the endurance of a tire. 

[0100] (18) The conveyance line 11 as an automatic transferring machine which is manufactured by the lining 
element 51 manufactured by said 1st equipment group 101 and said 2nd equipment group 102, and conveys the 
outside flare element 70 to said 3rd equipment group 103 was formed. For this reason, both the elements 51 and 
70 can be conveyed promptly automatically. 

[0101] (19) the conveyance line 1 1 - the orbit (graphic display abbreviation) of immobilization, and this orbit — 
meeting — a round trip ~ it consists of transport devices 16-18 equipped with the movable transit truck (graphic 
display abbreviation). Between the 1st equipment group 101 and the 3rd equipment group 103, a lining element 
is conveyed from the 1st equipment group 101 to the 3rd equipment group 103 using at least one set of a 
transport device 16 and 17. On the other hand, between the 2nd equipment group 102 and the 3rd equipment 
group 103, the outside flare element was conveyed from the 2nd equipment group 102 to the 3rd equipment 
group 103 using at least one set of a transport device 18. For this reason, said each part material can be 
conveyed promptly automatically. 

[0102] (20) Arrange the manufacturing installation 121 of body ply material 46 A of the 1st equipment group 
101 so that the direction Yl of the axis of the ribbon volume attachment drum 42 of the 1st equipment group 
101 may extend in the longitudinal direction X of the conveyance line 11, and parallel. The manufacturing 
installation 151 of the belt material 62a and 62b of the 2nd equipment group 102 has been arranged so that the 
direction Y2 of the axis of the ribbon volume attachment drum 52 of the 2nd equipment group 102 may extend 
in the longitudinal direction X and the rectangular direction of the conveyance line 11. For this reason, the need 
of body ply material 46A and the belt material 62a and 62b of establishing the device for changing the course 
during migration can be lost, they can be easily manufactured by the ability simplifying the configuration of 
equipment, can reduce cost, and can also stabilize those quality. 

[0103] (21) The longitudinal direction Y3 of body ply material 46 A of the expansion condition manufactured 
by the 1st equipment group 101, The longitudinal direction Y4 of the belt material 62a and 62b of the expansion 
condition manufactured by the 2nd equipment group 102 In the state of the longitudinal direction X of the 
conveyance line 11, and parallel, both body ply material 46 A is conveyed to near the end of the conveyance line 
1 1, is rolled round in the shape of a cylinder on the body ply shaping drum 38, and is fabricated by the body ply 
46. The belt material 62a and 62b is conveyed to near the other end of the conveyance line 1 1, is rolled round in 
the shape of a cylinder on the outside flare element shaping drum 54, and is fabricated by the belt 62. 
Furthermore, said body ply 46 is formed in the lining element 51 while being conveyed along the conveyance 
line 11, the band and tread to said outside flare element shaping drum 54 twist said belt 62, and it is formed in 
the outside flare element 70 of an activity. Said body ply 46, the lining element 51, and the outside flare element 
70 were conveyed in the rolling direction on the conveyance line 1 1 toward the 3rd equipment group 103 
prepared in the pars intermedia of the conveyance line 11. For this reason, body ply material 46 A, the lining 
element 51, and the outside flare element 70 do not need to change that conveyance direction, can be easily 
manufactured by the ability omitting the device for it and simplifying a configuration, can reduce cost, and can 
stabilize those quality. 

[0104] (22) It is laid under the 1st ribbon 41 in parallel in pitches [ codes / 25 / two or more ], twist around a 
drum in pitches [ ribbon / this / 41 / 1st ], and form the ribbon winding object 411. The body ply material 46A 
and 46B is manufactured from this ribbon winding object, and the body ply material 46A and 46B is used for 
the lining element 51. It is laid under said 2nd ribbon 58 in parallel in pitches [ codes / 251 / two or more ], it 
twists around a drum in pitches [ ribbon / this / 58 / 2nd ], and the ribbon winding object 581,582 is formed. The 
belt material 62a and 62b is manufactured from this ribbon winding object, and this belt material 62a and 62b 
was used for the outside flare element 70. For this reason, since imbalance does not arise in the array structure 
of a code 25,251, it is good, and the uniformity of a tire 87 can lose quality nonuniformity and can improve 
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endurance. 

[0105] (Example of modification) In addition, it changes as follows and this operation gestalt can also take 
shape. 

O Drawing 20 shows example of another of the arrangement structure of each equipment group. In this example 
of another, the ply station 12 which constitutes the 1st equipment group 101 was established in said one of the 
two side of the conveyance line 11, and the band station 13 which constitutes the 1st equipment group 101 is 
established in said opposite hand. The belt tread station 15 of the 2nd equipment group 102 is arranged so that 
said ply station 12 may be adjoined at said one of the two side of the conveyance line 11. The shaping station 14 
of the 3rd equipment group 103 is formed so that said band station 13 may be adjoined in said opposite hand of 
said conveyance line 11. Furthermore, the 4th equipment group 104 is formed in the side of said band station 13 
and shaping station 14. 

[0106] The left of said ply station 12 and the belt tread station 15 is decorated with the components supply 
station 91 equipped with two or more components supply extruders 90 which extrude and supply the various 
components made of rubber used for a tire. At this components supply station 91, rubber members, such as a 
cap tread, based red, a side tread, a tread cushion, a rubber chafer, or an inner liner, can be extruded in a 
predetermined configuration, and it can hold in a stock reel so that winding or two or more layer winding can be 
further carried out, respectively at the time of shaping, or each rubber member mentioned above — the 
components supply station 91 — body ply and a belt — the same — 3-30mm width of face — continuous 
extrusion is preferably carried out to the shape of a ribbon of 5- 15mm width of face, and it may be made to 
carry out winding hold of these ribbon-like rubber members at two or more stock reels, respectively. In this 
case, all the tire components of Green tires 80 other than bead associated parts, such as bead-wires 48a, filler 
48c, or bead insertion ply 48e, can be fabricated by the ribbon-like rubber member. 

[0107] this example of another — the conveyance line 1 1 — the shape of a straight line — holding — the 1- the 
4th equipment group 101-104 can be stored within the limit of the square as a whole almost near a square, and 
an installation tooth space can be made small. 

[0108] O In the structure of the 1st ribbon 41 shown in drawing 8 , while enlarging the thickness dimension of 
the rubber 36 used for the 1st ribbon 41 at about 2 times, the code layer which consists of two or more codes 25 
may be laid under two steps of upper and lower sides. Each code 25 may correspond up and down, and the code 
layer of two steps of upper and lower sides may be arranged alternately. Furthermore, the number of the code 
25 of each class can consider 8-14 about the 1st one ribbon 41, respectively. Furthermore, a code layer can also 
be laid under the three or more steps. 

[0109] When above, a code layer can produce the body ply 46 of a double layer system at once. 
O Although not illustrated, in example of another shown in drawing 20 , the arrangement location of the 4th 
equipment group 104 may be arranged to the side of the 2nd equipment group 102 and the 3rd equipment group 
103, and you may constitute so that the Green tire may be passed to a concrete supply system 22 using the 
conveyance line 1 1 . 

[0110] O Although not illustrated, the upper story or lower story of works is decorated with the 1st equipment 
group 101, the 2nd equipment group 102, and the 3rd equipment group 103, and you may make it decorate a 
lower story or an upper story with the 4th equipment group 104. Moreover, the upper story or lower story of 
works is decorated with the 1st equipment group 101 and the 2nd equipment group 102, and you may make it 
decorate a lower story or an upper story with the 3rd equipment group 103 and the 4th equipment group 104. 
[01 1 1] O As shown in drawing 21 , the flat- surf ace [ of U characters ]-like conveyance line 1 1 is laid, and said 
1st equipment group 101 is arranged towards the section by return from the end side of this conveyance line 11. 
Said 2nd equipment group 102 may be arranged towards the section by return from the other end side of the 
conveyance line 11, said 3rd equipment group 103 may be arranged in the clinch section of the conveyance line 
11, and the 4th equipment group 104 may be arranged to the method of an outside of the clinch section of a 
conveyance line. In this example of another, a flat-surface configuration can attach a production system 
decoratively without futility in square works. 

[0112] O Although not illustrated, the bead manufacturing installation which manufactures Beads 48A and 48B 
corresponding to the bead stocker 49 may be arranged. This bead manufacturing installation equips the wire of 
single track or two or more lines with the rubber extruder which covers rubber, twists around a drum the wire 
which carried out the rubber coat two or more times, and manufactures a ring-like bead. 
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[01 13] O It was prepared at the components supply station 91, and the rubber member and reinforcing materials 
by whom winding hold was done at the stock reel consisted of said operation gestalten so that a shaping drum 
etc. might be supplied. You may make it supply a rubber member and reinforcing materials to a shaping drum 
etc. directly from the extruder which replaced with this, for example, was put side by side. 
[01 14] In this case, it manufactures, respectively (for example, various compounding agents, such as natural 
rubber, synthetic rubber, carbon, and sulfur, various codes, etc.), and you may make it supply rubber CHIEHA 
30 supplied, an inner liner 32, the liner putt 34, the shoulder ply 77, the side tread 79, the based red 67, the cap 
tread 69, the body ply 46, a belt 62, and belt undershirt cushion-rubber 72 grade from a raw material in the same 
works. That is, a tire can be consistently manufactured from a raw material in the same works, and the quality 
and manufacture efficiency of a tire can be improved. Of course, since an inventory of the pars intermedia 
article of a tire can be reduced in this production system, it cannot be overemphasized that the necessary tooth 
space of the whole production system can be reduced. 

[0115] O With said operation gestalt, the outside flare element shaping drum 54 is fed with the tray 63 which 
carried 1st belt material 62a, and the tray 63 which carried 2nd belt material 62b by turns at the belt tread station 
15. It replaces with this, and the tray 63 which put 2nd belt material 62b for the tray 63 which carried 1st belt 
material 62a on the upside is turned down, the laminating of both is carried out, and the outside flare element 
shaping drum 54 is simultaneously fed with them. And upper 1st belt material 62a is first wound around the 
outside flare element shaping drum 54, and temporary storage of the tray 63 which became empty is carried out 
in a predetermined location temporarily. Next, laminating winding of the 2nd belt material 62b is carried out on 
1st belt material 62a, and you may make it return two empty trays 63 to a predetermined location in piles after 
that. 

[01 16] Technical thought other than a claim is indicated below. 

(Technical thought 1) It is the production system of a tire with which the width of face (E) of said ribbon (41 
58) is set as 5-15mm in claim 25. 

[0117] (Technical thought 2) It is the production system of the tire constituted by said 1st ribbon (41) laying a 
two or more layers code (25) layer underground into rubber (36) in claim 25. 

[0118] (Technical thought 3) Production system of the tire constituted in claim 26 or 27 so that all the tire 
components of Green tires 80 other than bead associated parts, such as bead wires, a filler, or bead insertion ply, 
might be fabricated by the ribbon-like rubber member. 
[0119] 

[Effect of the Invention] As explained in full detail above, according to invention of a tire production system 
according to claim 1 to 27, it can install, without requiring a tooth space large in works for the transport device 
between each stations which constitute the whole system, and those stations etc. 

[0120] Moreover, the medium mold goods fabricated at each station can be promptly conveyed to the next 
station, system-wide productivity can be raised, and quality can be stabilized. 

[0121] According to invention of a tire process according to claim 28 to 29, an adhesive property with a 
filament and coat rubber firm very good can be guaranteed, and most of the standby time in the middle of 
shaping of the reinforcing materials for tires to the completion of vulcanization can be lost, and the adverse 
effect of the aging can be controlled. Moreover, since reinforcing materials are stationed to homogeneity, it is 
quality and the radial-ply tire excellent in uniformity can be manufactured. 

[0122] According to invention given in claims 30 and 31, a very good firm adhesive property is guaranteed to a 
filament and coat rubber, and they can attain the high quality of a tire. 
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8) o^Jiffilc:##X«c«#L-CrtKDSf* (5 1) £ 

^l^IltrfTLT, = - K (2 5 1) K^i* 

(3 6 1) Sr8aifcS2^y (5 8) ty 
tfK^A (5 2, 5 3) KL*#f*ttfc*, BHSttfcftW 
LT^u (6 2 a, 6 2 b) SrfMtU HiTlE^A- h 
(62a, 6 2b) Fl/yK (6 7, 6 9) ^ 
Sfi 9 BSWcTB K 9 A (5 4) ^HSJ-*#«-WT^5S 
(7 0) fcfMt-TS* 2 

e/x-^K7^ (75) dsuiartaosi* (si) 

(5 1) ©*JBfc»UIMB*«!J»fc (7 0) Sr^L 



(4) #F*1 2002-307570 

xmmmmvsy-isfj^ (so) 
%z<DjM-vftbMt#y— % s9<t<* (so) £ms&<o 

i) , Kmvmm (70) xt^y-^*^-* (so) 

[«*53 0] «#S2 8XI12 9IC*5V^, SIR* 
OjRft (2 5 a) Sr*R9-&iP-fr^: = - K (2 5) tt, Br 
S®*#*fc««SilrfeixT = — K (2 5) trHff^^l 

(2 7) 3ftS*«Six, :© = -K (2 5) Sr«S#5l* 

20 Kfc:=*A (3 6) SrftglTSl y > (41) 4: 

tfsjfcU — «»*^»* (2 5 1a) 

fc=»— K (2 5 1) 0*DSr-B#«teJSLfc*JB"C, * 

m& (2 5 1a) oflffil^A*M (2 7 1) 
■ • Six, r*xk = -K (2 5 1) £ 

9, «xfc©=»— Kfc=*A (3 6 1) fe««L-CJB2 5 
tf>- (5 8) fcflqSU mjismiy^^ (4D SrrtK 

vmm (51) wuvv S2y^y (58) stshkqc 

30 * (7 0) fclffl^**-<f-*'a>£S#ifco 

.[»*S3 1] S*313 0K*5l^Tgll y (4 
1) fctt1*BW>=»— K (2 5) as^hfs/^-CttffJcaR 
Six, f^iy^V (4 1) *r*tTy^"C K9^^*# 

ttttry (411) wt, Ky^^w- 

fle3&*b*^-f^9^*t (4 6 A, 4 6B) SrKflFL, ^ 
y^^^^^W (46A, 46B) SrrtKDfiiR (51) 
fltHB*2y^^ (5 8) fcttiWa-K (2 

5 1) j&s^t's/^T^fTfcffiRSix, %%%2")if^ (5 
8) Jrftfyf-eKJ^MWtnJ ^^#f=t* (5 

^0 8 1, 5 8 2) fe**L, tty#^#f*#j5»&^A'h*J- 
(6 2a, 6 2b) «:Kf^L, ^C0-</l-fW (6 2a, 

6 2 b) Sr^^lt (7 0) tcffiv^ J; o MLfc^'f 

[0 0 0 1 ] 
[0 0 0 2] 

50 [ffiSWRtff] :^I^A5 7^7;^^t©4i 
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^7^<!rUH #J*tf#^Bg6 0 - 5 9 8 5 6*4* 
«U #^BS 6 2 - 3 5 3 8 1 t^S&WM? 2-25 
3 2 l^«JcH^Sn^«t 5*«figOt^3& s *PbtLT 

0 Jf ft ^^—> a V, SfrEl*J«0 
B*2fctWHfi*3K***b^y — ^^"VtriHIW 

[0 0 0 3] 

t^si'h&x Yyt LT*3t, r*xb*rrt3I9K 
[0 0 0 4] *>f*tt**£K»ft©fcii::aK» 

[0 0 0 5] B±OJ: 5 -JLLT#J 

9KB##K***tf**0"C4<* ->-h0^by^^ 
^-^«Rt45. ^<Dtz£>, XS*^— 

v\ £bK, ^Dxxm^r^t-^^i r a5p o po^ v 

co^^Kih^co^^c0p°pKS c S^JIIU< , ^^tSp° 0 w 
9 aMST-f-S £ I^B#^p p pfr£teT£-£6 t ^ 5 RD 



(5) 4#BB 2002-307570 

[0 0 0 6] ft*oa*fc#ffi-tafffl«A 

»rtTitv^^-^t»i"Sw tittao'iS.jt 
[0007] r<0«wo3 bfcgij<0BWrt:, ^nx^ny-c 

/0 [0 0 0 8] Z<D&W<D£ b^m<OBW)lL 9 

[0 0 0 9] btCSU^gfftte, iS=»^hT 

^p°p©^^ -^£§g5£-r 5 r t ^t*t 5 * 4 ^^M^m 

[0 0 10] 

^e^£, MB*^^rt«0K#*^3S$3Wlii:&JK 

-[0 0 11] »#*2teB«<D»WM\ W#Jllfc*3^ 
T, ffiie*l03S«Wtt, KlESiy^S:K7^ 
■B»cjftt**c##WtTy#^*f*»«:Kf^L, ®y 

[0 0 12] »**3(CB*W»Mtt, ffi*3S2tC*3V> 

T, MBJK l ottBttd. I^iri-6^^-yt-^^^mJ 
B^x>f ^7>f «-OJH^ffi<D*I^j-& R] CMOS* 

[0 0 13] tt#JS4KBtt<7>*91ti\ IS*^2(Cj3^ 

— % gFfffi«^*JB»2 y #^£##tt#£^#tttttv 

50 fat/«»Srffl»Lt!) #>#«-flcSr»f^L, 



-5- 
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[0014] |»*« 5 fcE*<B3&91 li, 1 - 4 (O 

[0 0 15] »*«6^iattO«Mtt, SS*Sl-40 

[0016] fi*3f 7 KlEtt0X9§tt« W*I 1~4(7) 

[0017] fi#Jg 8 tcEftoXHtt, i-4<o 

[0018] if #31 9 ^EftOjBMtt, 1 - 8 © 

vvf qifcis^T, fllEJS l ©3SBB, SB2<E>3Sfi 

[0019] |R *3S 1 0 £Ett0>3B9itt« 9 fCjo 

JK3©K«»tt1»E*l©ISB»at/JS2©J*« 

m^wm^Tmw.ztix\<^^k*W:'Bk-tz>o 

1 lfcE«0»(Htt, »#«9XH1 OfcjSl^T, tuts 
[0 0 2 0] 2»ClE«©»Wtt, ff#Jg9~l 

1 ©V^iX3&»— 3SJC^3V^, #3©3Sfi»l:i»i«lE*4 

HI*3S1 3teE*M>SS91tt, flf*99~l icov^-ftt^ 

-^{ci*5^t, WE»a9^^ttiei»*^»i*six, w 

EJB2<&3£fi««riaBU HftK^^^^Pplffi^SUE^ 

y - ^ * * * j3lj& -t z m 3 co m ■ « * is s t fc r t * 



(6) #P 2002-307570 

[0 0 2 1 ] IS* 3 ! l 4 ^Ett^*W*i, IS* 1 ! 1 3 [£ 

*3^r, «je»i©3£BB* m2^Mi$^t;m3cog 

[0 0 2 2] ft 1 5 tdEttoaSWtt, »#* 1 4 IC 
*3^T, «JE«4 03g«»S:*ftS7-Y>'Wft#*r6]S:« 
«US2nfcfcH LTmJfEfg 1 -!*§ 3 ©^®S¥ fc EttWcE 

70 [0 0 2 3] ff#JS 1 6 J::E«fc£>«0! \± s »*JS 9 - 1 

iMrESl^aSBB&EBrstirfcK* ttHI«^&«f9 
5SU«B^rtJtfTTOEK2©afillB*:E«L, ^ 
©ff «9 L«5l£fl(rEK 3 GOgfiBSrlBB L/t r fc 4rK t 

kirZo 

[0024] ff #*f i 7 ^E«^»wr±, at** i 6 ic 

*51>T> MI5^4CD^®^^^7^V^tfT , 9^L^O 
*MH*fcEfiLfc:: + ft #31 1 8 (cfEft 

20 <Dftw\*, it 9 — i i w-rtit**— mic&^x* c 

>*sWE»iS7^ ^feHFCJ: 5 KEH"f 5 1 1 

1R 2 t *t*Si"6 J: 5 *-flJESB 3 <7?^fi^^rEE 

Lfcr ir^r^g'^-rSo 

[0 0 2 5] »*a 1 9 (CfS^^^P^fi, ff*« 1 8 IC 

*5^T, «fE»4 0KB»«rfS3 0SSE»lc»*LTE 
30 Ul>frz.k*Wmk-rz>o »*«2 0*cE«©«Wtt, 
ft #31 l-ii cov>-f JltC*5l>T > HUES 1 ©^ 

rsi>t tsfrz^m *> mm k Zwimm 3 <&g«#^«2s-r 

[0 0 2 6 ] 2 1 (cE«6<0|gWtt, ff#3S 1 3 - 

l 9<^-f;h,d>— ^K^T, WEUKSy^-^tt, 
o»LiIfc:fe v oTaffi^»^ft*tT^**ffl^^»ai^ 
B^bftO, »i o««WilB3<D|S«»2:bm-Ctt'> 
ft< fc t— LTrt»9Sf*fcJBlW 

3 ©^gl¥ t ©r^T-^>ft < i: fc— 6©ilt%KS«rttffi 

[0 0 2 7] If #if 2 2 ^E«E©3BWtt, 1 3 ~ 

l 9^1)^2 Jxd*— «^*5V^T, Sio^®l¥© 

V K7A^tti^Ifi3«7^y(D^ 



11 

[0 0 2 8] ft** 2 3 \z3Vm<D&m*. IS* 3 ® 1 3 - 
19, 21, 2 2CDl^-f;ft,^— JglCjoV^T, ^ 1 0>3£H 

fat, m2<Dmmmz£y>m&£*izmmikm<D^'i'h 

[0 0 2 9] ft** 2 4 (cRt^Jsnii, If* 3 ! 131: 
^vnT, iffjB«^5Et/StBai7>f ^SrflieJS^lRjco— ffil 

Q HI 3 *»» pJffifc 

[0 0 3 0] I»#*2 SfcBtt^WHtt* 1^**1-4 

m^&m-tz^- h'*=?j*x&m uti 1 Rxtm 2 y # 

[0 0 3 1 ] »#«2 6fcEtta>3SWtts »**5K:fc3 
[0 0 3 2] 11*312 7 \ZKM<oamtt* fft*^6tCjo 



(7) ¥tW\ 2002-307570 

72 

x\,^z>zt*mwt'tz>o 

[0 0 3 3] ft** 2 8 tClBttOJB^tt, ft** 1 IB® 

9fii(ifcflsj£1-5«i<DXg£, |g 1 cox*I£:»tL 

K9 AO#JBBfc:**tttf-T*« 5 l^^MtSS 2 
MSt, i/oi-t 0 ^i/ K7 AI^WErta»3HiB*IKA 

s*-u Atria** u lt ^ y 

^ y - v * -v *ra»^*D«E« I- «£ 0 anfifii- ^ ^ 4 cox 

20 [0 0 3 4] ft** 2 9 \ZffiBL<D&m tt, 11*31 2 8 Kl 

-##<Drt3ISK3R, ^3ii9S*air^y-^-Y-y«: 

£ 1 1 Jw. Jfl 1 — m 3 OXg<Z)f|s3Sfl#M<0 5 h 
^ 0niaEi»nD/fPIII»MB) 
[0 0 3 5] ft** 3 0^EttO*^ltt, fi*^2 8X 

2 y *yfc*H«H*i:S^6 wtSrSe ^-T5 0 
[0 0 3 6] if 3 l JcEtto* W tt, ft** 301: 

KStt, K^2 y *^*r*tr y^-CK7ix(^^#ttT 
y U tty^>«##^fe^^htt*r 

50 M^L, r<0-<y^^t*^:^^a?)SI*^-fflv^5J:5^Lfc 



-7- 



J3 

[0 0 3 7] 

[oo3 8] mKDuzww-mizTFi'koiz, ^(D^m^y 
^^ix-cn, 3— K^^^r-ffistjt^i y *v4 i & 

2 y #V5 8^rffiV>T-<^h^ h^y K£^tr^3I9^ 

mzmm-tzm 2 (ommm i o 2 <t£{fx.T^$o 
103h ^y-^^-r-v^^Lx^^^-viri-s 

!M<7^MI£l 0 4 ££{H*_T^6o £ fete, 
'>*^.M*, ful^m 1 1 0 1-1 0 4<D 

[0039] mjism 1 3 (Dmmm 101-103* 
git^i^w, i^co^7>r>i i&x.m<Dmffi± 

^—Vs VI 3 13^1111 0 f*) 
\y=c — M'l/?^ — VI 4 ^2 <£>g£gi£ 1 0 2 

[0040] BUfB^^-r >- 1 1 Jbco— fflmy^^. ^ 

^^■r — '>3 V 1 2?J>ib^V K*X— Vs >1 3 tCzKx 

^^7-r^ani-s/c^^mi^^si 

(^^^tLTV^o $&^7><V1 1±^*Pp1(-H, ^V 
K^-r—Va V 1 3Ktf— K^rir-/ t t h tC<V 

K^x — v-3 V 1 3 7&^'>ai — t°V^;*-r— v-3 > 1 4 

(C^5I«9^^^-rSfc*!)Com2^^® 1 7*s»» 

te s ^<A- h h \sy V^T^ — iss yi5 a^V^ — tr'V:/ 

v 1 4(-^?i»9^^ffi^-rs^^om3^ 

[0041] m^mm^-oi KD^^^mw^ 
fa<nKjjM^&m^ 1-13 (Dmmm 101-103 

%i<Di)mm2 0 x^o^^m^r—^B^i 9#mis:£ 

*vT^£ 0 $&i£7-r vii ^Dfifc*^— -Vs v 1 9 b<D 

ffi®^tiS«L^g2 l#I£t££ft££ t fcfw, )>mx 
x—Vs VI 9 tttfc-fZ>GLW^ft&mmm2 2riM££ 

>2 3^cj^oT^i!J^^iSIS:$i^Tv^6o -^b 



(8) #fPI 2002-307570 

v/x-t>^7- >b vi 4T^ff^tt/c^y- 

^LT, w0^iSSfi2 2{C«tl9in^T-->3>l 9 
[0 0 4 2] WE^-f *^"-*V9 VI 2, 

-fvil <&iWEE*M»JI-W: K9 A3**18« 2 4 

X — ->s VI 2 — 1 5T*ffifflStbS«IBOrit?KK7^3 
8, 2 8, v/x-fy^K7A7 5 ( *»DS*J*7fcK 
7A 5 4*S**ofc"*feOt><7?tSlftSilS J: 5 l-^o 

ti/^o H^Lftv^s, ^r-v/3yi2-i 

50#MOK7A3 8, 2 8, 7 5, 5 7-/^ 

ft»BHiiiaji:ai«»*Krt- A^^a 241: 

So 

[0 0 4 3] X, « 1 3 0»ai3S« 1 6 - 1 8 

[0 0 4 4] ffieiR 1-^4 CO^gl^l 0 1-1 

(Sl^iilOl) 131—13 3, i6-i 

l 3 ^ J: 9 SB 1 1 0 l fcov^TBWii-S. 

[0 045] Bi, 3 at^BI 6 (c^i-J: 5 M x buIS^O- 
K^-r— >a v l 3 ^fi^<v KdBB K7^2 8^3Sffi$ 
iiTi/^o Its ^Ktf»K5A2 8Sr^-Tir^:tf 

xww30$:ll^ft5iH(^ -ttD*a«K;:|5] 
C< WSgi-S^f^— 9^f+— ^ hy^ »— ^3 1^6 
i!^W^^7^t-3 2«r«8i«ttf3l* 
ff5 0 ^r(^m> ^>h«K7^2 8$rmfI (11 
3^«iJffi;m) — 1 8 Og^teSiirfciKte-C, ^ bJ-^ 
©#«|I?>ft-/<y h^hy^ y — ^3 3^b«fSS 
ix57^t-^7h34^lltf Lt, /<VK3 5 4r 

[0 0 4 6] HI, 02^^121 6 tw^-fi 



15 

3 yi3 fcjsttS/*:' K3 5co^ffii^tc»Ti-^<t 5 

[0 0 4 7] -r&fr^ rcO^^^^X — '>3 yi2T' 

t, y^>^=fix^s^-K4 i (^Tm^si y 

4l£V^) &=fAft&m^£ K>Mf&-tZ 0 m7 (a) 

fjSS^l^^T/«i:5=-K2 5 (^J^Lf^lOOO 
D/2 Dlidenier "C^^*: £ CO#ffiCO0§) Eff 
LTco-r>r ( = — Ki: =*A<£>gMfSr5fc 

US) ■FfcSiflSlirT, a— K2 SO^JB^RIfH (b) 
ms \cm~t£ 5^*=»— K2 5 £r=*A 3 6 

«8itli y#>4 i S:Mt5„ :wsiy#y 

4 3-30 mm, S^L<ii5-l 5mm 

[0 0 4 8) ^LT, mi I) 1 «r-LT2tt«Wc-e 

(a) ^rJ:5f-«»*IsILTRflS«*rtti-y^^* 
tt#4 1 1 ro£#0 1 0K?M-<J: 5KJ¥ 

^in-73 7ia^i y ^^4 i srjfEE-rar tfc 
4 i <Dmwrmi*¥-n®mj&kte^x\,^z><DX\ 

4 2 ^<^ra^m^^^^^Fi^5^^^:^oTV^5<^ 

[0 0 4 9] if 3tf^«ttfls:4 1 1 

Lfc-^^ K7^4 2«r±«tfl[«^foTffilffi«^R*i* 
K^A4 2<E»^Jl<£>y *^*f+*4 1 1 £13 1 
lfc^i-ASfc*** — 4 3lcJ:»), K7^4 2 cor.^ 

^y^-Mi4 2a, 4 2a(OH-^MH4 
2al:f B v oTMt5c :^i»K7^4 2^18 
O£SKLT*>fc(fe*<038tf»4 2 a Kl»oT# — 
4 3«:»»L-cy tf^WfM l l ^iit5o 

T\ —0(0 K7^4 2lTCftW^f>f7 f 7-f^4 6 

A, 4 6BS:8Br»l*t5. 

[0 0 5 0] 0 9 (a) K^i"* K7A4 2Ktf 

«#Wt«Rftat*l y ^>-4 1 *S«#W»t fetbSo 
WE* y*— »*fi»4 2afiK7^4 2 0NtiHlf£ttlMl 

5fclLTV^ c Wfflftfto. /mflRIS-tfO. 5-5. 0 



(9) 2002-307570 

yd 

[0 0 5 1 ) Hi 2 (C^-f J: 0 W 

t*4 6A, 4 6 B£ K9 A 4 2 <B^JSA»fe*JHt'<— 4 7 
Srf^fflS-frf — tk<5o#]«iLT, ^©K7A4 20T* 
iC&fi-f 5 hl/-4 4±(;iIE5f Kgttig^ft^o 
fd""CtelU 1 3 fC7r;i~<k 5 {^tJn-t -< 7^7^ $t4 6 A (4 6 
B) l*—*<D#4^\zmL1Zffij£mV/hffi'&&£Ll\Z 
J$M£tl*o h^4 4^^7 , 7^«IK 

7 A 3 8<OT#ffi«K»»£-e\ h \*— 4 4<7>j?L±tf 
9 , h 4 4±<£>/tfT r -r ^4 6 A£t**t^ 

70 7"7-<iScJK K7 A3 8 0>*«fcH&#£-fr5. :W«S 
T\ 7^7^ J*?K K5 A 3 8 ©laHEi: hu— 4 4<D 

JSJK K7 A 3 8 0^®tC#*-r^) 6 
[0 0 5 2] — ±JWttH^KlE*tt^:JSUO K7 A 4 
2Krt:EI9 (b) J^-TJ: 5t-y *'^4 l SrBttSiRK:* 

i^K7A4 2mi^e^^ y*^«f*#4 

Xf h U—4 4^^)-f^XO^V>IE? ! I^^^^L^^T^n 
20 5o 

[0 0 5 3] U2tC^oV>T7Kx^^ P 7-r^K^A3 8 

^^/S^5ttM^T-^$ixTv^c^x>r7 p 7-r«'4 6 

Ate, *©*J**i*»«fc3fts«***86«4 5fcJ:9 

g^ttT^x^TM 4 6tf»J«£n5. 
^Kf^7>f^K7A3 8lt ^(O^SdSffifflBrffi-C 

ls:P»Lfc«, ^fi'7'7-rft4 6A^»^^ 

[0 0 5 4] -^<^m> IE2&t/iU3lC:io^T, WJIBJB 1 
fggfl fifcjfc K7 A 3 8 ir^f^i-S 

7>f«K7^3 8^bSt#»oT|Bl»ai61tl 6IC 
7^46 $r^> K^x— v'h ^13 co*iRiJ(7)^^^ K*JK 

K7A2 8 t»j6i-affi«*-c«aii-*. ^LT, r(D 

Mt'glMgfl 6^<>-Kfi£^ K7A2 8^iJ(CmJ 

/<yKit»K9A2 8#it8t*:4 

^7^ 4 6 K« K7 A 2 8 

>f4 6<0«2l*r«TLfcJRl»iS3S«l 6(t gffijfftlc 
50 [0 0 5 5] HiS^t/Heiw^^-J: SdlE 



'7 

/<v KricflS K7A2 8±o/<yK3 5 ktf : r<<y p 7'< 4 
6Mtebf— K48A, 4 8 Btf-fcy h S*l5 0 WllEfcT— 
K4 8A, 4 8Blt tT— K 17 -fir— 4 8 a, 4 8b 
ts 7 48d^ \f—Y4^—y?y 

^4 8e, 4 8 f k\Z£ 9*fifc£ix-C^5. r<Dt*-K 
48A, 4 8B<D±y h\*&<D£?{Zl,Xftt>tlZ>o 

Six, rcof— hy*- 4 9tcte. *-firo#«!J£> 

tT— K4 8 Ak&W<D\i*— K4 8 Bitf^-tt^L 
T^lCfflS£*xTV^o ^LX, tr— K^hy*- 4 
9^^> N — #T^>*Tliy^l^— K4 8 AkX^—' &<D1± 
7h^^Lf:|, ^JcOtr— K4 8 A0&*rffi2lB 
ggf 1 7 (0 AttlO IT— K-fety^— *cg*t«-T„ £lofc 
Hi*'*— fr* h h^^ SiX 

5o X, Td*?) 2 i I W f - K 4 8 B l^o^T 

t>, fiflBOlf— K4 8AfcW*fcUTJS2l(8aiSSltl 7 

<0^fiWR!J<7>fcr— Kirs/*— KSttiM". Sofc^^- 0- 

8K&^fi 1 7OT3 ^ t*— K-fe y * — 1£ 1*— K 4 

8 A, 4 8B&*E#Lfc**ttl«^Vl ll-»oT£ 

— K4 8A, 4 8B^yK3 5M^7^/7-f46 
k—mtZti, F*3«tf»*5 l36S»J«SiXS. 
[0 0 5 6] /^K«K7A2 8Sr«g$t 

rt»DR*5 1*r/^Kft*K7A2 8 
d^JRIS-C, I2tggf 17«7 

|51 Sr->3i— e^^^x—^a >-l 4<0^5zl!i-^v / 3i 
1 8 >-^ K^i* 7 5 0>^«K:fiys1-5o 

[0 0 5 7] H2^4o^-r#X'<:7 P 7-f *t4 6 AOfiit 
^Bte^-^1 2 1T^$*lT^5. 

(SB 2 <£>gEgi¥ 10 2) m 2 C0^B?¥ 102^ 

Hi, HI 5, 6, Hi 4— Hi 8»cS-5v>Tffi93i-6o 

[0 0 5 8] ii, 5 tci^i-J: 5 K:, MfS^</w FM^y 

^hry^-^ ^> 3 >-=ta#^ a 5 5 

SixTV^Sc ^tt, tftlE^> K^-r— ^1 3lc*3 

(DU^— \?istf*7— is* > 1 4— <0»StMlFfc:3fcfTl" 
i^yvh K^T-^a y'l 

[0 0 5 9] t^b*?, r^/l/hhl/y K^7—>3 
2 y /tf^S 8 £V^) *S=fA*fa«5 7(C± DJKfiKSiX 

5 e c<o»2 y 2K^5 8^fflV^=- K2 5 lttSc^J: 
5^Lr^*»5ftSixSp Hi 4 (a) £ 



(10) SB2 0 0 2-3 0 7 5 7 0 

18 

2 5 1a itftg^fr-frTftSs — K2 5 1 Sr. f^JH 

(b) fcijWJ: 3^1!)ItM2 6 <75»«iiiS7L 2 6 
a &mi-X-g:ttmz&m-fZ>Z.klZ£*) y #M2 5 

1 a <D^9 &mLX*tlb<DK\Cffim<Dmf&&1&l&'t 
5o K2 5 1 ^U^Ui/^A^g/Pl 

(c) ic^ti; 5 fC, ^»Il2 7lWt5o £ 
WlCIotl, wftfcoa- K2 5 l *«»#5I 

;c t«x.TBi5^-r=fAjfa«5 7^ai8s-e-So 

T, II 5 (C^i"ct 0 \Z%r^ — K2 5 1 <E>=i^SIISJf 2 
7 1 ^=TA,3 6 HCiOM3Ptt^|ft«L-C«2y^5 
8SrJgfiKi-S. C©S2 1l^5 8roBlt 3 - 3 0 m 

[0 0 6 0] ^Lt, ±T2(*«dt-ClWK^nfilc3E*S 
n/c—MO K7^5 2, 5 3 <B 5 ±Wt-tfl[Ki-S — 
K7 A 5 2 ^iffilc^ LB 1 6 (a) MtjM" 
£?\ZM2 y*^5 8Sr«»«lH]LXRf8ttcoy 
##5 8 1^t§ 0 rcoS^> K7^5 2, 

^0 5 Stt^tixfe^SDl, D 2riW<*5<fc?i-^J$£ix 
5££fc*;i> ^ixb^JII®{-te^i~6:frft^tf5 
KUfiEftW* — 36tfSf 5 2 a, 5 3a^M^iiTV> 
So Z<Dmifm<DmM&&1$<* 1, a21i3 0-6 0g 

[0 0 6 1 ] y 7K^*f+*5 8 1 SrJfcfifcLfc— *G> K9 
A 5 2 frStBflm^ J: 0 ±«lffit^bT«ttllcKteS 
iir, K? A 5 2 ±© y 5 8 l w^fli:, 

✓<yi, h^c^c/=r^^ h y$ y — /i^6 Ort^i&f&SixS^ 
/^xo/^A6l^ii6 (b) £ 5 {zmMft: 

30 (OXyt—m-ffeS 2 a ^fn v o Tl£^-f 5 e 

'[0 0 6 2] ^LT, y^y#M*58lW^h^ 
yiszfM, 6 1 $rH 1 6 (c) td^i-J: 5^*^#— 5 9 
tCi «9 K7A5 2 0*y ^— 5S»fflt5 2 a CfSoTii 
LTB/S^gl ^ hft6 2 a $rMt5o ^ttikkh 
[C N Sl^/Vh^6 2 a£ h'7^5 2<^^^fef«J«L 
016 (d) \C7fii-± 0\Z.Z<O 2WT*i: 
ffiMi"^ hW6 3±^iE?t^^:tt?gSix5o 
[0 0 6 3] ^(75^, hV-6 3 fc^HR 0 S*J*J8 K7 
i,5 4C0T^ffiMt-^il)S-»t, h 6 3 0jf L±tf(C 

^0 J:9. M/- 6 3 ±(OS 1 ^ b« 6 2 a iSr^i D 
^K7A5 4(0^1C«*$t5, r<7)#tfiT\ 
!9S*ja:J» K7-^5 4(DleI^i: h 6 3 0Buait t-J: 
oT, Il^hW6 2 a Sr^3S9R*J*?e K7^5 4 

ISK^AS 2<7?3fi^C03f3E{Sfit-MoT^ffii-S 0 

[0 0 6 4] £<b(C, -WK7A5 2, 5 30^1^, 
flfe*60/h@ K7^5 3&±$Jffifit-&fiLfc#il&"C> 

5 3C0^fJl^H 1 7 (a) o\Z.W>2 ]) 

tf>-5 8*«|HlLTRl»*t<oy ^^*ft*5 8 2 4r»j£ 
50 i-^tirtt-, K7^5 3^T«4ttl:5iK$t5o ^ 
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<D#SIT\ HI 7 (b) 5Kl!J #:/#tt#5 8 

2£ K7A5 3 <D% y Z — Wif m 5 3 al^ot^^^ 
-5 9{Cj:*9&8ffLT*I^^^2-<^bW6 2 b 

^Mi^btfjgtLT, eh 7 (c) iz^-tx j^mms 

£ofl^hM6 2 a tteSUtf) 6 3±^IE56t- 

»)^J:Dg2^hW6 2 bSr^^IMBK^^S 

±(Di(ilJ£(75^ 1 btt 6 2 a CO^bMI \^m&;(DWi 2 
hS6 2b^if LT, HIl 8\Z7Fi-£ote~ MW&<0 
^b6 2^S^«o ^othl/-6 3 

[0 0 6 5] z.(DMMJ&Mx-fc, 13 16 (d) \Z7jki-m 

1 *</l/ Mt 6 2 a CQifrlWl tl^Pl ri*— "J* • : f^^: 
JB^^5ig:E^&£ ft 5 J: 9 ^ K7^5 2^iDl, 
V^^comR, ^£ttttfc 0 >>^T 1, #iNl (flF^H 
) RTf* vf—T&tfm 5 2a (D^fg^ a 1 & 

is^^n^o i^mt^ in (c) ^-ri&2-<^ h« 

6 2 b<E4lW2 £S£ P 2a^#<^^ -W-^V^^glE 

E, t^Mltt°7fT2, #tN2 (^H^-^-f) R 

v $ — mf m 5 3a tD!»J&{g£4^ a 2 ^s£;£ £ ft 
So £<bl-, SlMS2^Uh^6 2a, 62bW^ 
-K251 Ol^4^ J3 1 , £ 2 L < , fr^ftftm^- 
;Uhtf62a, 6 2 b {CiStf zm^k^ — K 2 5 1 <Z>BJ9 

[0 0 6 6] (IWB*BI9Jf*J*#K9A5 4± 

K65&, -t^^yu b 6 2 O^ffitdEl!? Xfi&*^WI 

tt, nwa^-f*^— ■ *s* >i 2KL*3^T/i3i^;h,fcy 

[0 0 6 7] *:<7>«, Bl5»Ci3V^T*f-B5**J*»K^ 
7K¥®F^-:&^T 1 8 Oi££36£-£T, 
^ h \sy b y ^ y — ^6 eRXf^-^r b U > 

h7^y-^6 8i^^t5 0 rcottffi-c, *b3I9^ 

5 C0^J^(d. ^ M/y hy^ y— ^6 6 
ffiZtiZ^— * b \sy K6 7 £ % ^y^h^yK^h 
ry>* y~ /V6 8^b«t*SStu2>^«Y b K6 9 t 

[0 0 6 8] -3f x dO#«0K*7 OOMCtfTl 
T, ffllB^/u h 7 > ^-^ y a ^ =^^«* K7 A 5 5 

^ b y — A*7 1 ^bMSH5^b7>*^-^ * 
•> 3 y^7 2^f«o ZCDftWtX, ^3#^tt 
18KJ:?K M«I7 0«r^»f9 5l*J*?e K9*5 
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-</w bT^#—t >*J±m% K7^5 5 0ttffiJC 

£9, ^ b7>/-^ 7 7 2 tr*B9H 

7 oo^vf 6 2orts«jtc:ffi»s-&So ^3 

JO [0 0 6 9] H5lC*5^T^b«6 2 a, 6 2 b <D%k 
(H 3 <7)g§g?¥ 1 0 3 ) Hi, 04^^13 6 tCg 

^^ts 3 <D^mM 103 srtft^-rso 

[0 0 7 0] HI, 4\Z^k-TX HtjfSW-tV?' 
77 1 — >3V1 4(Cfj:, '>x-t°y^K7^75^gI 
£ftTV>6 0 ^LT\ :<D'>i-^>^7'-'>3yi 

rti^iS 1 i:, buy K^f-^a^l 5i> 

bKg^$tb ; 5^^ , 9H^7 0 ^y-^^^-^8 

[0 0 7 1 ] -r*fe*>. IS4^^:-t-mjiE^^-t 0 >'^K 

fcfei^7^8ittv^o r^y^yji, Rm^to 

tK^^^^W 4 6<&«*iRjK3gtf5lBl»*fi:, -tosK 
S$^^^'bTV^S 0 -t LT % JB2i»tt-^WWSr3El*1"5 

-[0 0 7 2] -t Its r^>S/at-— t 0 ^^ K7^7 5±(C 

«2*iSSlli 7tcJ: ^i$n6^^)Ii5 l 

% 0 ^jb\ rOV3;uy-y7-<7 7lt trjlE^^^^ 
"r—i/B V 1 2 irjoV^T^V>btu/c^ l y 1 i:P3 

^0 5 1 <0*JS*r*HE9Bili7 0 Ort»ttJ«wEE» LT^H^ 

^(V&s '>x-t°y^K7A7 5$:I 

K»*WB*w1>--Y Kbl/y b7^ 9— yU7 8*»fe 
KbVy K7 9^tf tt, i/y->^ 

[0073] ^ur, ^y^y^^tso^^x-t'y 

^K7A7 5^bS#SioT, ltfES:^L^g2 1 leg 
50 ttSM-o w^gjgL^S2 1 (dlMtSfflSffiSit&WB 
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(^y-y^^t8 o co^pstt^^r p % 4 co^ssi i o 

4) HI, 4(dS<3^T, <7>^ilf¥l0 4£ 

[0 0 7 4] ffilEg«L=gg2 1^&»SKI2 2\z? 
y_^^8 0^«oT, *0#aSS«2 2©» 

[0 0 7 5] irtetts m 4 t^i-i o 2 

^p-r^fc^COP. C. I (Post Cure Inf 
1 a t i o n) $18 4, ftffl»*4I©-«fftf 8 8 

[oo76] mia^^^«ra:st*tffi"x?iR* , ^# san«& 

SU4 4#«&S!j&»e>fc!K 2ooM/yKdfl*ai: 
*s*D«t**ft s 3 **fe**Wr»wtt5 J: 5 fc* 

if-f X2flEUrtr*»T«i»IBlcfT 5 r 4: 3ftS"C# 5 i 5 Kifc 

[0 0 7 7] L*»t>* MiM2 0TJBV*b*b3P. C. 
1184^ m*Tfflttfiitt»4 0, *r-f MB 

*i-S2»«Oj»K"priB*&ai«: 3 S , LTV>So X, *4 
vi 9 0MSWI2 O-ClpaSixfc***^-^^ 

5tt*— #-Kl 0 6fc»ff-rawi:fcJ:9, S l o>S6 
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fi&i 0 l > S2^)8iSi 0 2&tfSS3<03£«»i 0 

3W«rt^K^i-2)«ffiSr*L-CV>6 0 
[0 0 7 8] MMIl 0 5*»fettEAT0>*>f *<bRj6 

fta-K2 5K=fA3 6£K3f Lfclgl !l#^4 1 «: K 

A, 4 6BtrttiJU :©*f-f^5^»4 6A, 4 6 

B, /^K3 5S^-K4 8A, 48B*K7A28 

Xgfc, ^lCOXm^M^tbr, = - K251 K=f 
A3 6 lt««LfcJIS2 »*V5 8«r 2. 5 3 

fc##f*»tfc«, ««^»LT^Vf^6 2a, 6 
2b^Ml TWrE'<^h*t6 2 a, 62bMb^7 
K6 7, 6 9£ K7 A5 4 ^Ji®K#£ttttT^3S 9 

li7 0^Mt6^2^iih K7A7 5^«riart 

rt«0K*5 1 <z>^H£ttL8MB*»9 3S*7 0 &fir& 

y^/f^8 0S:ffat5*3OI§^ f 3 (OltTll 
ibfrfc^y— y^^t8 0&«*<&2raat«2 OlciiO^P 

[oo7 9] mnfSKox.utfS2<ox&\'ts mft&f? 

*»OrtB9K*5 l £*»0K*7 0£ 

fc, nS9SX5 l i*HD«7 0«r»*Lt, ?!) 
->^-T^8 0 £fM£-f£ J: 5»J»SHS 0 
[0 0 8 0] £ bic, Jnat«oR«-&»ttx «l-»3 

[0 0 8 1 ] (1) Z<D±m^*7~ K25§r 

=fA3 6-CKMLfcJSl D^4i *r/Hv*Trt»0MI 
5 l«r»5Si"6*10K«»l 0 1 =-K2 5 1fc 
=fA3 6 1 *CSSt^2 !J^y5 8SrfflV^S!5B 

40 mi 0*rK3ti"*JIS2<o3Sll»-i 0 2 &Sr**/t^*. 

g^ir^u->^'f-t8 o*rj*?Bi-s»3osgfM¥i 
8 7 ti-s*4wjg«wi o 4 tSr-^^v^So rcoyt 

[0 0 8 2] (2) JWEJR 1 <08S«» 1 0 114, MR 
mi y^V4 l feK9A4 2 0^WHffi»wSIUH*^*#f4 

jo iny#^tM*4ii^u Ry^y«tt#4i 
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T^5o JB 2 1 0 2 tt\ WIESS2 y #V5 8£ 

K7^5 2, 5 3<Dftffim\zmiS£#l\Z%£ttllX}) #V 
mttftS 8 1 SrSlflsU 0ED^^##ft5 8 1 
ffejjciaBrLr, fl*3R9«*i LTO^MJe 2 a, 6 
2bS^^^3gi-5J:5^^:«fiRSi^TV^5 0 Z<Dtc#>, *x 

^7^046A, 4 6BM^hS6 2a, 6 2b 

Jeff 5> 

[0 0 8 3] (3) fflffi#10>3£tl#l o in gift 
^i"5^-l'-^t-^V>^7j<x^7 P 7^W4 6 A, 46BO 

i.4 2^tTV^ 0 X, IBrlBllS l 1 0 111 

*iD#y4K0«Et:Ki:, •*f***«l»AoatJ«» 

-*ftXnm&*ft<VX^j77*&4G*> 4 6 BCD 

[00 8 4] ( 4 ) mm% 2 (ommm 102^ m^. 

2, 5 3^«#{+ftaffilBjB2 y tfi'S 8<0*IE, 
Mtt^fTl, T2MIW1, N2£ftJ^LTy 
#ytttflE5 8 1, 5 8 2*»f^i-So :o*W#5 8 
1 , 5 8 2 «:3f3£0»fll«»ft a 1 , a 2 "CiJUStt^* 

SP1, P 2^Ml/^- Kfflftftfl 1, 0 2*rfcofc 
^vW6 2a, 6 2 bORa&SSSl 2 1&-&A/-CV* 

[0085] (5) miommmi o tj-Yv 

ASK 9 53* & ltwi^5l>)Il5 l £$ff&-f 
7^46, V"J*— "7 3 2 2kXf&fc—%i<0 fc*— K 

4 8 A, 4 8 BSr»fffcSVMiffl^«-tt*tt*OjS«Sr 

[0 0 8 6] (6) g!2<£>3£®S¥l 0 211 tJ^Q) 
ft&*)mm7 0S:*«tS^h6 2 X ^y^K 
6 5, hl/5/K6 7, 6 9&t/^h7^-^S'^3 
V^i* 7 2 5 ^>^^< £ fc^i" h6 2i hl/yK 

6 7, 6 9^KfffcSV>^l^tt^> : IS^^fi^A/ 

[0 0 8 7] (7) r^^-^Si'^-Ml *W 
mortis «9S* 5 1 i*3S9R*7 0 ***&L-C^y 
-y^^ft8 0*j««1-**3<bRS«i 0 3«r£A/-C 

[0 0 8 8] ( 8 ) BftEJB 3 CD^fi?¥ 10311 -</U 
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Kh us/ K7 9 2&tflM K^9-f«ria*fttf 5SE««>5 
-Ci^fcfc* t>{ K h u y K 7 9 S:S|l:«*t 5 : t 

[0 0 8 9] (9) P^!I«9^^5 1 ^SJiit-rSffiffSm 

1 <omWU 10 its ^S9gS7 0 $rKi§-r SfflEK 

2 COSIS^ 1 0 2 £ > rtSfi 9 5 1 Kl^K 70 
fc»*tt^y-y?^ -V8 0 3 fl>JS«» 
1 0 3^l*5*ix^^ttJi*S9*IB*tV*Stt±* s 

0, ^ y - y^ ^ t 8 0 J: 5 

[0 0 9 0] (10) ra>*>r x .mi ^ 

D-y^^-V8 0^lT^^t8 7 ^t6S4 
oaiSl 0 4 4:^ , T?^5Ot, — D<D±&isx J 7'J* 

[0 0 9 1] (11) r^^-l't^l^TAm 

20 iE»#t^SSa^7>fvi i«r*L, :«7^yi icq 
— $gflJ^b*raW-lS3ttT^IES 1 1 0 1 SrSB 

Mi" Sti:^^, tt«MA* b I 3 raSC Id rfil ft T mJlEfg 2 O 
§£{Ei$l 0 2£ISgLT^5 0 X, llSiSky^Ol 1 
MffiKffliE^y — 8 0 ^MtSS3^I^ 

1 0 3£rIEgLfc 0 ^<Dtc£>, ^ 1 1 ±T0>* 

[0 0 9 2] (12) MfBffi 1 O^MS* 101, m 2 
10 2 &tffg 3 cogffiS* 10 3 *rlB£9 ^ 1 

[0 0 9 3] (13) IBaS^-f^l 1 
WS^IpH-BBLT*!'-* 3 tOilH 1 0 1-10 3 4: 
ttS»i«J-JB4(^3SIM¥l 0 4«:iE«LfcOT*, «»<0 
*D^«^iSfi^aSiil7-f >l n:f B v cT/M^7i:n 

[0 0 9 4] (14) ittjt*#tJc:3l£t5S»S7^^l 1 
oft^*iei«r«t«3 2)*[Rl^>t^ft>Jt-^7^ XT—is* > 
4f0 12. /^K^f-^a^l 3, ->m — t°>i/^x— > 
3^1 4 < S.U : ^<>'^ h h K^-r— > 1 5 SrlllxL 

VI 2/J)>b^>' VI 3^^-r-f 4 6 

Sr«aii-5Kll»2l§SBl 6 ^K^r^a^l 

3^f>i/x-t'y^Xr-v/3 VI 4 (CF^5i«9^^5 1 

«raftSi"S»2»iilKBl 7 4:, ^hh^y K^x- 
•> 3 >1 Sii^^i-^W-^a V 1 4(C#3Ii9 
5HR7 OSr»aii-5JB3»5S3$fil 8 & fc»»RTtBfc3£ 

50 ^*lP]WK*f«l^tt1Sl»^>*DaE«l2 0 cfc 9 ^^PSE^T- 
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— v-a > 1 9 SrilfeRbfco ^^DSt^r— >3>1 9i 
^*T—>3 >1 4^b*3»26«lll 8^^tTi/D 

[0 0 9 5] zcDtztb, ±m*>X7 L J*±ft$:9U3LirZ>& 
T.'T — i/ia ^12-15, 1 9&TJ*^;ft,ib<£>*x — i^a 
^ra^JSiH^Bl 6-1 8^£r, X»rtTZ£l^^-^ 
SrSi-<5 ~ X, 

[oo9 6] (is) miBrt»5jf*5 ijttwt-ao 

S*7 0i:«fflt5=-K2 5, 2 5 1 ^:^36, 3 
6 1 "CiMILfcray ^>4 1, 58<^iliIE§r > 3-30 
mm^ x M£L< 125-1 5mmfc:KffiLfco 

2 5 l«r«#ft*tfc^^—^«i**: 

[0 0 9 7] (16) tul2^1^xmi:^2^xm 

^«0K**»*i-sJ:5^»«-s*t"cv^5. mm 

[0 0 9 8] ^oT, i/y-^^^-^8 0*rtB*«m:£ 

T*-C©f»«l»IRI«r»4f*<i"- ^3& S "C#"C^ 
[0 0 9 9] (17) ^2 5a^»ISl2 

7eMl, tt»*o=a— K2 5Sr=^^»a«4 OSrii 
iBS-frT^3 6«Stt^l y tf^4 1 SrflzjSU 

5o l^251a OfliaiC =* A»KB 2 7 1 L£l 
t!»*^3*-K2 5 i*r=f^Wa«5 7£riIi®£i*rT=f 
A3 6 1^glT$2y^y5 8^t, w<7)^2 
!J Jj^y 5 8 ^ffl^t^V b 6 2 ?rffltt5o WffiWSrJB 

[0 10 0] (18) . BMESl coglll^l 0 1 \zxm 
aES*LSrtK9K*5 1 WSEfB 2 £>I£SS¥ 1 0 21: 
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Tfifig S ftflB 9 SSi 7 0 <b * BfJlE^ 3 <D^BS¥ 1 0 3 

[0 10 1] (19) ttS^-Y ^l l liHffiott.il 

* (Hi^B§) ^rlitffi^gf 1 6-1 8 fc*»bttS. 
m 1 <£>3£11S¥ C0^fiS¥ 103^ OlBTtt* 

H-^MSH 6, 1 7Srt6fflLTrt51f9S 
70 l^l^Wl 0 l3&»bJB3 0K«»l 0 3— 1» 
&i~Z> 0 — J5 2 o«e«» 1 0 2 t JS 3 OlfiHW 1 0 

3 i WlB-Ctt'>tt < t t— «^»aSS1t 1 8 Srffiffl IT 
#».»!9il* i Sr»2 0jS«Wl 0 2^fe«3W3SH»l 0 

[0 10 2] (2 0) IlOglillOl^^'Vi 
tttt K7A4 2 CO Ml ft Y 1 «7-fyi ltf^ 
*rtJ X t spff KJEtf* i5CSl 1 0 1 GO*' 

7 f ^7^»4 6 A<0$gi££liEl 2 1 ^Eft^e ^2 

20 co^es^i o 2<oy K^^s 2^#io*iRi 

X 0 \ZM 2 CDgSgS¥ 10 2 (D-<^ h W 6 2" a , 62b<D 
§£it^K l 5 l £riEilLfCo z\<Dtzfr, ^'f^'fy^U 

4 6 A^t/^ 6 2a, 6 2 b tt, t-Zfrfplte 

[0 10 3] (2 1) JBl OS«Wl 0 1 *rj:!9»je 
7Uf^6 2a, 6 2bOf^fS]Y4ll it)^*S7 

y 1 1 ©fi^iP] x t ?3<7 f ><^ , 7-r$t4 

6Alitl7-fyi l o— «BW-3fi*"C«5SS^T 

7 p 7^f«K7A3 8i,cx y nurtt^ftBtfen-c^T* 

^7-f4 6(C«$tl, ^Mt6 2a, 6 2bf±« 

Sfel^ m^-fc? J-Jv-i 4 6liK7^y 
^0 tu, miB^/t' h62 ttflfiffi^K t) S*fiK» K7A54I: 

I^*tfcm3C0^g^l 0 3i:»oT«iS7^yi 1-t 
^r^7 ( 7^W46A, rt««9S*5 IJUmKOS* 

7 011 *0*a5*iafc*3Ei-S^B36Sft<, ^^tfe 
50 5:^ s tl5 c 
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[0 10 4] (2 2) *1 V 

K7AfcMft»Jt!l jKx*{«H*4 1 1 £ 
Bltirt-Zc &!) ^^#W^^r^^7^tt4 6 A, 
4 6 B£8SfEU 7K7 f ^^7^«'4 6 A, 46B*F*I^ 

^gi5i ic/si^o we* 2 y *xs 8^tta»^=> 

- K2 5 l as^t'j'^-O&nfcSRSix, K*2!)*y 

1, 5 8 2W*t5o !^y^y#l»^F«6 
2a, 6 2b*J8ft s U :^htt6 2a, 6 2 b £ 70 

2 5, 2 5 1 0E^JM^7^7>^^^i:^V><7) 

[0 10 5] (g£H#J) **3h r<^^lfi»1Btt, 

em** «ai7>r^i i^fitrEit*fl!i^*i^ssKWi 

*tflam*l 0 1 V K^x— Xs 20 

XI 3&RttTl^. «K£7>f XI 1 ©ilSitMi^ 
E7"?>f VI 2 «gfSi3l^2^i 

pi 0 2 £>-<A' h b K^T" — *Xh X 1 5 ^lER^tb 

TV>S e S8E»iS7>rvi loiWER*MWl^*3V^rffiJE 
✓<x K^>3^1 3tcB»i"5 J: 5t-*3ro^«» 
1 o 3<D^=z— tV^r- Xa xi 4^t£#btvt^ 

>/^^-^> 3 4<0«#fctt*4O3£«Bl 0 4^ 

[0 10 6] tflE^7>r^X— *>3 XI 2Xt5^Ub h 30 

So IOWdM^T-'>3^9 1 "Ctt, **y7Yys 
XaX, =fi,f-x-77-fc6V>(^ yt-7^t-^ 

xtttcSaiffflU ^tih(DV tfxlfc 

l\ Z<Dm-£lZte, k-K!7^t-4 8a, !7-f 7~ 4 

BBSWiSJ^o^y —x^^ 8 0 (D4TONWd 
[0 10 7] rogiJWTtt, SSS7-YX1 i«rBE»*^ 

«»U gl~S4WgfSl 0 1-10 4££#£ t 
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[0 10 8] O HI 8 Id^i"* 1 D^>4 ltOfflitMfc 
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